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PREFACE 



The introduction to this book was written in the early part 
of 1913, before the people of the world even dreamed of the ter- 
rible catastrophe whieh has since overtaken three continents and 
threatens to force the remaining ones into the horrible and 
voracious whiripool of an uncivilized warfare. 

I am including this introduction in spite of pressure 
brought to bear upon me, beeause I feel that a new order of 
things in general is about to appear in the world and I feel im- 
pelled to do what I can to speed the day of clearer thinking, 
greater tolerance, and more ^drile idealism. 

It holds something f or the man or woman who a\411 read it 
with the same sincere desire and regard for truth and equity 
and justice which the author feit himself possessed of when he 
wrote it. 

I want to at this time pay my respects and acknowledge my 
Obligation to the many writers of the many helpful books I may 
have quoted in this volume, and express my thanks to the many 
men in my profession who have labored and are laboring in the 
same or similar pursuits, and wliose work has been helpful to 
me to no small degree. 

I want to acknowledge my deep obligations and register a 
pupil's sincere affection for my dear friend and teacher, Dr. 
Joseph Fraenkel, of New York, for the many interesting, help- 
ful, and clarifying hours of Instruction he unselfishly devoted 
to me and to many others, and which have made me familiär 
with a new, a higher, a clear, sane conception of the physiologic 
and the morbid processes which affect living beings and things. 

My thanks to my friend Dr. Chas. G. Taylor, an associate 
of Dr. Fraenkel, for his measure of helpfulness in the correct 
interpretation of the functions of the endocrines in their asso- 
ciation with the dental apparatus. My thanks to Dr. J. 0. Lief 
who kindly waded through the entire manuscript to formulate 
the questions at the end of each chapter. 

Many thanks to all my friends who have stood by me and 
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encouragedme. To the officers and members of the Chayes 
Dental Club whose loyalty I cherish and rejoice in, whose ideal- 
ism I admire and approve of, and whose success is my ardent 
desire. 

Last, but not least, I wish to express my sincere appre- 
ciation and thanks to my wife who has been a source of genuine 
inspiration. 

H. E. S. Chayes. 

New York City. 
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CHAPTER I 

INTRODUCTION 

SEQUENCE OF THOUGHT AND ITS VALUE IN 

TEACHING 

Usefulness, in the broad sense of the word, determines the 
value of man to mankind. Usefulness is the purpose of this 
volume. To help, to improve, to simplify, to make clear 
obscure problems in this particular field, will mean a better 
equipped profession, and hence must mean betterment to the 
great human family depending upon our profession for their 
eomfort and health. 

The ambition to determine definitely for the profession the 
best mode of proeedure in this work, to eoherently elucidate 
innumerable points mueh diseussed and poorly understood, to 
delve into all creviees of the task, to throw the ray of sane, 
investigating reason into the shadows of the reeesses, to at- 
tempt and sueeeed in proving all statements, to evade noth- 
ing, — a task to be reckoned with but worthy of the best efforts. 

To best serve its purpose, this volume must be both ele- 
mentary and postgraduate, and no apology is offered if, at 
the beginning, it may appear to the student that he is reading 
something he already knows. In fact it is best to make it piain 
now, that in order to be truly useful, and readily comprehended, 
teaching must always begin with something already well estab- 
lished in the student 's mind. 

In attempting to teach a body of students or a Single stu- 
dent, anything their or his knowledge of which is deficient, it 
is condueive to best understanding to start at first prineiples. 

To be efficient, a textbook must be so written, and par- 
tieularly so begun, that the first thing to greet the student 
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mind is a Statement of a fact, or a fact, already fixedly estab- 
lished in his mind; and from that lone but well-established 
fact, all avenues of research and investigation and proof must 
issue, to converge again at and upon a perfectly logical and 
hence well dovetailed conclusion. Thus it is seen that sequence 
in a textbook plays a great part in determining how valuable 
the book is to prove to the stadent. 

We must have then, a well-known fact, a universally known 
fact, so far as our profession is concerned, and proper se- 
quence as we go along; and we must, after diverging wdth 
proper sequence and reaching into every cranny of the process, 
so converge our thoughts that only one, and that the proper 
conclusion, is possible. 

The foregoing qualities will make up a useful and neces- 
sary textbook. It is easy for the student to prove the real 
value of this book to himself by carefully reading it from the 
beginning, and if he reaches his conclusions before he finishes 
the last chapter, and if his conclusions coincide with the con- 
clusions of the book, then the correctness of its logic is proved, 
and its value as a textbook becomes apparent. 

If I were to attempt to teach the science of cooking, I 
should begin my textbook 's first chapter with the statement 
that food is absoliitely essential for the maintenance of the 
various functions that make up the activities of mankind, and 
the animal as well as the vegetable kingdoms. That would be 
stating a fact already well established in the student 's mind, — 
so fixedly established that no amount of argument could dis- 
lodge it. From that lone fact, I could send out mental expedi- 
tions of investigation into every phase of the question, cover- 
ing food as to kinds, quantity and quality, necessity and lux- 
ury ; food for man, for animal, and for vegetable : and we could, 
after discussing all of them, their origin and preparation, and 
reasons thereof, their comparative values and reasons there- 
for, so converge my fmdings as to very properly feel that the 
very best thought with which to end the book would be the food 
thought. 

Were I to attempt a work on architecture, does it not seem 
to you, the neophyte, the uninitiated, that it would be best to 
Start at the very beginning of things and state a fact already 
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fixedly established in your neophytic mind? Suppose then, 
I were to say that man is poorer than animal in brüte force, 
and richer than the animal in intellect; and that even pre- 
historic man had a cave to live in, to house him and his de- 
scendants : that would be stating a simple and true faet, already 
well established in the student's mind (in any mind for that 
matter), and how easy it wonld be to logieally foUow up that 
simple Statement of fact and show comprehensively that that 
cave or dwelling varied in size with the requirements of the 
human numerically, and that it varied in kind with the require- 
ments of the human geographieally. 

Could I not very naturally go on to show how, with the 
ovolution of man from prehistoric type to complexly ci\alized 
variety, desires, requirements and habits ehanged and brought 
on housings as different from the prehistoric cave in appear- 
anco and in service as, let us say, Gladstone differed in type 
and mentality from prehistoric man? 

So may I not very simply, and very truthfully, and with 
clarifying and illuminating sequence, go to tlie next statement 
which teils us that with the great increase in the Imman species, 
came the emigration of tribes into various corners of the globe, 
and that their various requirements in the direction of being 
properly housed, were influenced as before by geographic and 
geologic conditions? Perhaps too, in their travels to their new 
localitv, thev had imbibed some of the beautv of Xature's 
vast architecture, and had become desirous of injecting part 
of it into their own handiwork. This seems very reasonable, 
and so one can go on and readily proceed to sliow how the 
architecture of today originated, how it grew and developed 
into its apparent complexity, but in reality into its scientific 
simplicity. I can trace them all, the Greek, the Roman, the 
lonic, the Renaissance, etc., and can, after tracing them all with 
proper sequence and perfect logic, so converge my findings as 
to very properly feel that the very best thouglit with which to 
close tlie book on architecture would be the thought that the 
human is poorer than the animal in brüte force, but richer than 
the animal in intellect. So, in the beginning, for his own pres- 
ervation and protection, and for the protection and*preserva- 
tion of his species, he built himself a cave, and it grew and he 
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grew; and, because of superior intellect, he outgrew the cave 
and built for himself a hut; and because bis intelligenee fur- 
ther grew, he disearded bis hut and built for himself a house — 
mark you, a house. Still bis intellect grew and he traveled ; and 
he saw the wonderful beauty of the heavens and the earth, and 
the sun, and the stars, and the streams, and the oceans, and lo 
and bebold! bis desires to see all these beauties before bim at 
all times were father to bis attempt to reproduce tliem in bis 
dwellings ! So bis intellect grew, and so art was born, and so 
man builds for himself palaces and paints for himself pictures 
of the things he bas seen in bis migrations and travels. 

THE CHIEF FACTORS INDUCING COORDINATE 

MENTAL EFFORTS 

The Optic Sense 

A fact bas been poorly stated, or a statement bas been 
improperly presented, unless it produces within the mind of 
the person to whom it is presented a coordinate effort reaching 
out for further information on the same subject. Thus a sub- 
ject is never closed, never completed until its power to awaken 
mind-developing desires and efforts for further research in 
it, have been exhausted. 

Mental efforts are of two kinds — mind-developing and mind- 
disturbing. Both may be coordinate, and both may mean mental 
activity. One is productive and good; one is destructive and 
hurtful. One, being good, is, of course, absolutely harmless; 
one, though hurtful, may, for a long period, seem productive 
and good; thus its malignancy is greater than it first appears 
to be. 

The things we see, the things we hear, the things we touch, 
the things we read, all induce mental efforts of one kind or 
anotber. These mental efforts are crystallized into thought, 
and, as the case may be, these thoughts manifest themselves 
in our acts, daily or unusual. If the things we see are beau- 
tiful to US, the pleasing effect upon our retina} is cumulativc 
and recurrent; and directly as the effect upon our visual 
sense is the power of the things we see to induce coordinate 
mental effort. To see a thing beautiful is to long to see more 
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of it, to be near it — that is the first mental eflfort induced upon 
US. Although some may not eonsider it so, in the nltimate 
analysis we learn, nevertheless, that it is so. 

We go forth on a hot summer day to find the eooling com- 
fort of some wooded eountry section. We enter the confines 
of this section and our visual sense is pleased. That pleasure 
is immediately reflected in our mental seif, in that it causes 
US to pause for a fraction, or an hour, or a day, and demands 
that we look again, be it at the soft green of the grass, or the 
tall trunks of the trees, or the overhanging bowers of whis- 
pering leaves; and we do look again, and, looking again, we 
love the scene more and long more for it. 

This eoordinate mental effort is now crystallized into 
thought, the greatest abstract f orce in the universe, and thought 
now manifests itself in our very next act. AVe cast about for 
a means that will enable us to see and absorb more of the beauty 
at band with the least expenditiire of physieal effort. It is 
not essential that we see this green grass, these tall trees, or 
leafy bowers. AVe may will for them only, and, if our mental 
effort in that direction be acute enough, we may run through 
the same cycle. Thus we have the will producing a mental 
eflfort, crystallizing into thought, manifesting itself in a dis- 
tinct physieal aet. There is the subconseious mental, the con- 
scious thought, and the physieal manifestation. 

The will to call forth the mental Impression, crystallizing 
into thought on, and of, beautiful things, — such thoughts later 
manifesting themselves in our respective acts — ^while calling 
for both mental and physieal activity, is in no way hurtful or 
exhaustive. 

We leave our enchanted little Eden, or oasis, and come out 
into the broad grass prairie shriveling beneath brilliant rays 
of the noon sun. AVe are as yet in the grasp of the beautiful — 
aware of the eflfect produced upon us by our communion with 
the beautiful — and the sum total of tliis effect is in the period 
of transition ; that is, in the process of being stored up within 
the memory cells of that part of our l)rain which coneerns 
itself with the doings of our subconseious ego. AVe see noth- 
ing of the dying grass or grain, our feet move lightly over 
the parched earth, while our eyes are turned upward in awe 
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and wonder and admiration of that wonderful ball of shooting 
fire sending out rays that light and heat and stimulate to growth 
a billion and half of people, and a quintillion and a half of 
animals. As we look upon it we wonder, and will to look upon 
it more, and that mental effort erystallizes into thought — coordi- 
nate, all coordinate — and yet, what is this physical act now 
manifesting itself ? To be sure, we might have known, the rays 
of the sun blind, hurt, and cut the eye; and so the band goes 
up to shield the careless member. Xow, as in sheer pain we 
look down at our feet and visually sweep our immediate sur- 
roundings, we see that the rays that light may also ignite, the 
ravs that heat mav also seoreh, and the ravs that stimulate 
may kill. We slowly begin to realize that we have mistaken 
a mind-disturbing mental effort for a mind-developing one. 
Both are coordinate, or may be; both mean mental activity. 
One is productive and good; one is destructive and hurtful. 
One in being good, is, of eourse, absolutely harmless; one, 
though hurtful, may, for a long period, seem productive and 
good. Thus the malignancy of some mental efforts is greater 
than it first appears to be, as showTi here above. 

The Auditory Sense 

The things we hear, how powerful a factor are they in 
arousing us to mental efforts, mind-developing or mind-dis- 
turbing, as the case may be ! Because of things heard, empires 
were born and destroyed, maps of continents were changed, 
armies f aced one another in gory contests, and innumerable lives 
were sacrifieced upon the altar of gossip ! 

Krishna, Confucius, Buddha, and Moses heard the voice of 
the great Universal Mind, or Spirit, or Soul, and the fate of 
millions was changed. Pharaoh heard the voice of Moses, and 
the children of Israel were free to follow the great leader. Yes, 
and the children of Israel heard the voice of discontent and 
greed, and they were ready to follow the golden calf. Cleo- 
patra heard of the great Anthony, and tlie conquest of Egypt 
was for the time being forgotten. Octavius then heard the 
voice of opportunity, conquered Egypt, and Cleopatra died. 

Like other great leaders mentioned, Jesus* heard the voice 

•The namc Jesus is here used to cpitomizc the ideal monotheistic man, the ideal Israelite, 
who so thoroughly recojfnized his relalionship to the Cobiiios and whosc werk has been most 
ignored by those who most pretend to follow him. 
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and transmitted and translated it to, and for, the people, in 
the shape of a doctrine of righteonsness and goodness and peaee 
and tranquillity and happiness. The people were free to fol- 
low if they willed, and some did; but the great nnmber heard 
the voice of doubt, and they are still traveling in the desert. 

The voiee Jesus heard and gave to the people — ^w^hat has 
become of it, and what have they done with his teaehings? 
There are a dozen different sorts of Christians, each proelaim- 
ing themselves the right sort and real original followers of 
Hirn who heard the voiee and told freely of what He heard, 
and none of the different ones professing belief, have faith 
enough to realize that they themselves may hear the great Voiee 
if they but will to hear it. But they have heard, instead, the voice 
of doubt, and the mirage upon the sands of their o\\ti mental 
desert lures them astrav. 

And \ve, who some time or other go forth upon some pleas- 
urable little excursion and perhaps lose our way for a spell 
in the tranquillity and peace of the forest, may just be fortunate 
enough to come upon some bird singing his love song to the 
Creative spirit. As we hear the wonderful notes tumbling 
over one another in their eagerness to arrange themselves into 
a perfectly wonderful Symphonie harmony of appreciation and 
joy, we are enthralled and roused at once. That is the Impres- 
sion, is it not? Now comes our mental effort to follow each 
trill and each bend of each note; and that mental effort — is it 
not crystallized into thought — that great abstract force in the 
universe — as we begin to think of the wonder of it all and marvel 
at the beauty and its infiuence upon us! And does not this 
thought now manifest itself in our very next physical act, in 
that our very physical being smiles for sheer joy, our head is 
erect, our ears are alert, our ehest is expanded, and we are, 
in fact, physically better for having heard the voice that in- 
duced the will to cause the mental effort which crvstallized into 
thouglit, and which thought, almost instantaneously, manifested 
itself in a distant physical act? And again let it be said that 
the will to call forth the mental effort, crystallizing into thought 
on, and of, beautiful things, and which thought later manifests 
itself in a distinct physical act, while calling for both mental 
and physical activity, is in no way hurtful or exhausting. 
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• 

As we leave the foliage home of the Great Spirit, the home 
where every tree, every branch, every leaf, is an altar of wor- 
ship and a worshiper at once, and where every bird worships 
bis Creator in musical praise and adoration, we are as yet in 
the grasp of Symphonie harmony, aware of the effeet pro- 
dnced upon us by onr communion with the beautiful, and the 
snm total of this eflfect is in its period of transition, so far as 
we are concerned; that is, it is in the process of being stored 
up within the memory cells of that part of onr brain which 
concerns itself with the doings of onr subconscious ego. 

We are out of the foliage, into the field, with a elear view 
for rods ahead of ns, and we see in the distance swarming 
masses of people ; we realize suddenly that some sound is crav- 
ing onr aural attention. It is music too. The will to determine 
the change as to kind causes a mental effort to compare. No, 
it is not the immaculate trill of the song bird, — ^not the per- 
fect, the beautiful, the soulful harmony of the feathered little 
Interpreter of the divine language of perfeet trust and under- 
standing. It is the intensely electrifying call of a bügle that we 
hear, — that is the thought erystallized from the mental eflfort 
to compare, which in turn was caused by our will to determine 
the change as to kmd ; and that erystallized thought now mani- 
fests itself in a distinct physical act, in that we hasten our walk 
to more quickly reach the field of action. Eapidly we walk 
onward, our eyes fixed upon the swarming, teeming mass, our 
sense of hearing alert to every incisive call of the bügle, inter- 
rupted and augmented now and then by the thunderous beat- 
ing of the drum. 

Instinctively we realize that, as a part of the teeming, 
swarming mass of men, we are facing some sort of a crisis. 
We are near enough now to recognize that two opposing armies 
are engaged in a band to band battle : we hear the clang of the 
bayonet and the rays of the sun seem to dissolve the blades 
into an ever heaving ocean of scintillating steel. Upon a hill 
not far distant, the artillery is feverishly working to get the 
rapid-firing gun into action; and now the prophet of death 
and destruction and desolation speaks in a staccato of killing 
syllables. And man, the image of God, kills; and man, the 
image of God, dies, — a roar of victory, mingled with a cry of pain ! 
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The bügle ealls, the drum encourages, the army rushes 
forward, the conquered slowly retreat. Another roar of the 
cannon, another Gatling gun address from the hilltop, and 
more things made in the Image of God see no more, hear no more, 
and work no more. The conquered host becomes disorganized 
and breaks into a demoralized rmi, leaving tlie field of con- 
quest strewn with the bleeding dead. 

Tremblingly we hear the bügle call again, a long call, a sort 
of minor note, plaintive and gladsome at once, foUowed by an 
insistent and imperative order to desist from pursuit and cease 
firing. 

The battle is over. AVe realize somewhat hazilv as vet, 
that somehow humanity has been weighed and found wanting, 
that it has been tricked by its own lack of understanding. We 
can see the suffering thousands writhing in the death agony 
of man-infiicted wounds. AVe can picture to ourselves tho thou- 
sands of homes of mourning, of despair, of desolation. AVe see 
widowed women, orphaned children, starving families, utter- 
ing prayer upon prayer, and curse npon curse. AVe can s(»e 
also the land of the victorions in the throes of delirium. The 
newspapers are singing the praise of the great victorious sol- 
diers. The town is decorated in their honor. AVe see the firo- 
side of the returned victor ablaze with light ; joy seems to have 
run riot in this circle ; a helpmate and clinging children, eagerly 
listening to his minute account of the great battle ; he glories in 
the mess of blood and carnage lef t behind him ; his face seems 
transfixed; his eyes are staring straight ahead. His finger 
pointing at the imaginary foe, he teils what a wonderful, mad- 
dening effect the persistent call of the bügle had upon his men — 
how it spurred them on to victory, and the enemy on to death. 

The reaction is upon us in its füll and remorseless effect. 
Dry sobs of contrition may shake our physical f rame, but they 
are as nothing to the mental agony we have gone through. 
AVeary in body and mind, we ponder over the whole problem, 
and slowly the mist begins to clear. AA'ith the Clearing of the 
mist, comes power of greater mental vision, and we begin to 
analyze the Situation; to reach into the ^dtals of the where- 
f ore ; to find that humanity has been, and is still, being tricked 
into murderous impulses and killing contests — ^not by the call of 
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the bügle, not by the beating of drums, but by a lack of clear 
understanding, a lack of a clear vision, an incapability of see- 
ing the great love light of the infinite tolerance, and absence of 
nnity of purpose, and a greedy desire for advantage. 

False leaders, pointing the road into eternal darkness, con- 
taminate nnto vileness the minds of their weakened foUowers 
with doctrines that are as ephemeral as their motives are greedy. 
They are responsible for the mental misconception of real issnes 
by a heretofore real people. 

A year passes by, and the doctrines fall to pieces — col- 
lapse becanse they were built upon the quicksands of untruth. 
Other false leaders with other false doctrines play their en- 
ticing tunes to win the crowds; and so things have been going 
on until man 's mind (mass man, I mean) has become a chaos, 
a wilderness, an Instrument readily responding to martial 
influence and impulses — ready ever to be in on a killing. 

The teachers, the leaders, their teachings, and their doc- 
trines, are to blame. The warping of the public mind is their 
doing, since they have had the public ear; the public eye has 
been upon them. The misapplication of the public 's mental 
power to malformed problems presented and ever represented 
with the sole purpose of so bewildering the public mind that 
the real issue will forever be clouded and not be seen by it, may 
be laid directly at the door of those whose teachings have been 
accepted, and are being foUowed by the public. 

They have men in such a condition mentallv that thev will 
stand up, face, and kill one another for so-called good reasons, 
ever kept before them by industrious exponents of the teach- 
ings; and should they threaten to lag or demur or should per- 
chance a ray of reason or light enter the mind of the killer 
or victim, and he begin to doubt the wisdom of killing or being 
killed, the heroic bugler is pressed into Service with his elec- 
trifying clarion call, and the thunderous drum ; and dare-devil- 
ishly, he puts his entire lung power into his efforts to rally and 
encourage his comrades to face a f ew bullets and perpetuate the 
System, always the same — the doctrines apparently ever chang- 
ing with the leaders, but the System always the same. Onward 
Christian Soldiers! 

And so they rally. They hear the call of the buglo, and the 
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beating of the drum, and that, to them, means kill, and they 
kill. That the bügle call is music does not matter; that music 
is the immaculate language in whieh all bird life speaks to its 
Creative spirit does not matter to the System ; that music is the 
infinite language that makes possible the intercommunication 
of spirits, even as ordinary words make possible the intercom- 
munication of man, does not matter. 

The soldier, the Citizen, the people, they have been told 
and they know; they know, that bügle calling means rally — 
that bügle calling means kill; and so to them the waves of 
electrifying sound have a destruetive undertow, the bewitch- 
ing tune of the bügle is the reaper 's o\\ti, and the symphony 
that urges them on to battle, leads them unto death. 

AVe slowly begin to realize that they have mistaken a mind- 
disturbing mental effort for a mind-developing one. Both are 
coordinate, or may be; both mean mental acti\dty. One is 
productive and good, one is destruetive and hurtful. One, be- 
ing good, is, of course, absolutely harmless ; one, though hurt- 
ful, may, for a long period, seem productive and good. Thus 
the malignancy of some mental efforts is greater than it first 
appears to be, as shown here above. 

The Tactile Sense 

We have reached so nearly the vulnerable vitals of our 
present civilization, that it will prove a relief to retreat into the 
past. 

If we attempt to learn how much of an influence the things 
we touch may have in arousing us to mental efforts, mind-devel- 
oping or mind-disturbing, as the case may be, it ob\dously can 
make little difference whether we are passive or active in our 
process. In other words, for the purpose of consideration, it 
will serve equally well to consider the sense of touch as a f actor 
in repose, acted upon ; or in active, investigating exercise of its 
function. 

Touch is first, accidental, impulsive, or premeditated ; then 
it is either seriously or idly investigative, defensive or offensive, 
prehensile or repelling, cruel or caressing, constructive or de- 
struetive. It is, therefore, respectively pleasing or abhorrent, 
and in its final effect either salubrious or hurtful. 
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Touch, in itself is a distinct physical act, either accidental, 
impulsive, or premeditated ; and, being a distinct physical act, 
it has behind it the abstract force called thought, crystallized 
f rom some previous mental effort. Our investigation of its in- 
fluence in rousing ns to mental efforts must, therefore, be less 
circumscribed, but more fully rounded. To put it into very 
simple language, it is a case of starting at a beginning, com- 
pleting a cycle, and Coming back to a start. 

A\Tien touch is accidental, the mental effort it rouses crys- 
tallizes into a thought which manifests itself into a distinct 
physical act, which is usually involuntary, automatic, and bene- 
ficial. 

When touch is premeditated, it is, as said before, the mani- 
festation of a thought, or thoughts, crystallized f rom a previous 
mental effort, and any mental efforts aroused by the physical 
act of touching will be secondary, coordinate, and deductive, 
which secondary, coordinate and deductive efforts will again 
crystallize into coherent thought, which thought will manifest 
itself in a physical act. This will go on in rotation, until 
the power of the thing we touch to awaken within us mind- 
developing desires and efforts to further research in it shall 
have been exhausted, for the time being, at least. 

It will not do to continue this any further at present, for 
the simple reason that while every statement made is absolutely 
true, it does not necessarily foUow that the mere statement 
of a truth makes it acceptable dogma to the reader or student. 

Since truth is conclusive, it follows that the student has 
a right to read and review that which led me to truth and 
conclusion, so that he, the student, be enabled to reason as 
he reads, and perhaps reach the same conclusion as I, and 
that before having read mine. 

And so let us all go back to the past — not too far back at 
once, lest we lose our way in the labyrinth of eternal time; 
but let US go back to the day when flying machines were 
not a reality. That is not so long ago. Here let us stop 
for a moment, to find that we were quite the same people, with 
quite the same habits, opinions, and peculiaritics even, as we 
are now. 

For the purposc of our present needs, we, therefore, find 
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flying-maehineless time harren of attraetion, and toueh upon 
it only to mark a milepost on the road upon which we journey. 
Back farther wo must go to the next previous era in the eom- 
plex commereial growth of our means of get-aboutness ; and 
so we linger at the point when railroads were not in existence, 
and Scan this period for any ray of light it may throw npon our 
subject. 

But, first, we shall mark the place with another milepost. 
AVe have wriggled through the underbrush of centuries of tinu», 
with their obliterating effect of forgetfulness, and we must be 
careful to blaze the trail so that we mar safelv return to the 
present. AVe shall find ourselves in stränge surroundings upon 
our return, eise our journey into the past shall have been in 
vain. 

A railroad is a carrier born of the human desire to con- 
serve time. 

Time, next to thought, is the most precious heritage of 
man. Time is life, real eternal life. A waste of time is a waste 
of life. Anything which conserves time conserves life. 

A railroad, as a carrier, shortens the time it takes to reach 
one's destination from a given starting point. One can reach 
two, three, or four places in the time it took to reach one. The 
railroad made four hours grow where but one grew before. 
To put it differently, four lives are mine who lived but one 
before. 

A railroad is great because it serves; and its greatness 
is in Proportion to the multitude it serves. More Service — more 
greatness. 

On the principle that no part can be greater than the whole, 
the railroad can not be greater than he who conceived it; and 
j^et he who conceived it may find that it outgrew his conception. 

A railroad is definite, dependable, and helpful because it 
has a plan, a starting point, and a destination. Nothing eise 
but good management matters. Given the four mentioned units 
working in unison, a railroad serves, and, serving, becomes 
great. 

AVe lived before the railroads were built; we lived quite 
as long, but more meagerly, more slowly, and intellectually, 
more poorly. AVe could, in our lifetime, see but one small part 
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of the things we may see today, and so we could, in our life- 
time, learn to know but part of what we may learn to know 
today. Possession of knowledge means possession of power — 
as the former grows, the latter multiplies. 

AVe were then a people, slower of motion, more meager of 
lif e, and poorer in knowledge ; bnt we were great ; f or we eon- 
eeived the thing we needed to make us quieker of motion, less 
meager of life, and more wealthy of knowledge. 

Ours is the railroad by right of conception, ineeption, and 
safe birth. With all its wonderful attributes and cumulative 
powers for good, the railroad ontgrew our conception of it. 
We conceived it for ser^dce and serving; it became great, and 
having become great, we serve it. 

Like great arteries supposed to carry life-giving substance 
to the remotest parts of the great body of the people, rail- 
roads now wind their course through the various section of the 
continent, but we, who conceived them, own them no more ; they 
have slipped the halter of the multitude and become the weapons 
of the few who are ever present in all communities. 

The better the railroads, the more dangerous a weapon in 
the hands of the few, and the greater menace to the many. 

So it would seem that good roads are bad when they are 
very good, and bad roads are not good even because they are 
bad. 

But it seems that the multitude might learn f rom the rail- 
roads, and have a plan, a starting point and a destination — 
manage its affairs well. Given these units working in unison, 
a multitude shall serve itself best, and, serving, it shall become 
great. 

It must be remarked in passing that we are an impatient 
race, all apparent evidence to the contrary. We may be lazy 
or indolent and our point of view perverted, but we roally are 
impatient, which, if we acknowledge it, proves that we are ever- 
changing. 

The thing to do seems too obvious to require notice. If 
our point of view is perverted, and we are impatient and aro 
ever-changing, then in order to turn all our seeming detriments 
into benefits, we need but ehange our point of view; for that 
bocoming correet, and we being impatient, and we ever-chang- 
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ing we should then change in the direction of greater growtli 
and consequently progress. 

Our view was not always perverted, for taking our im- 
patience for granted, \ve have progressed in a way, or we never 
could have conceived the railroads. The heavens are not al- 
wavs immaculate, and the earth is not alwavs wicked, but one 
would not dream of asserting that heaven was heaven because 
it is not always immaculate, and that the earth persists becanse 
of its wicked intervals. 

Good never comes from evil, but makes itself feit in spite 
of it; and so our progress has come, not because our point of 
view was perverted, not because we were laz)^ or indolent, etc., 
but in spite of these things. 

Our restlessness, our impatience, in their spasmodic efforts 
to rouse us, overcame our indolence. Our needs, manifesting 
themselves, the spark of intelligence was fanned into the flame 
of invention. The results were progressively and cumulatively 
good, until our definite intention to grow was blurred by our 
worship of the evidence of our growth, and we ceased growing 
to serve growth. 

What has been said of the railroads applies to the steam- 
ships, and in sequence to the horse, and the sailing vessel, and 
again in sequence to the ox-team and the rowboat, and in se- 
quence again to man 's travel on foot and to the log which 
served him in crossing the first body of water, which interposed 
itself between him and further lands. 

A huge reel of film, rieh in telling and epoch-making events, 
unroUs itself before our mental eye, and we see the civilization 
of today, and of yesterday, of this year and yesteryear, and of 
this Century and the last ; and through it all, perhaps, the same 
figure of man, the same grace of woman. We see the almost 
ideal Switzerland, the would-be-right New Zealand, England 
and its Monarchy, France and its Eepublic. Eussia rises and 
growls at US and reveals one of the bloodstains of the last 
centuries. Turkey staggers under her misdeeds, and we call 
Germany efficient. More films are seon as we go deeper into the 
past. We see Austria born and Spain at its height, while the 
boot of Europe attempts to crush the Hebrew^ race and loses 
Prestige for its pains. Darkness alternates mth light, the stars 
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are cloud-obscured, and still perhaps tho saine figure of man, the 
same grace of woman. More films. The Roman empire in its 
powerf ul strides towards the ruie of the earth ; Greece, the 
beautiful mother of the beautiful. The Huns terrorize a eon- 
tinent, and the scene shifts to Asia, to Africa, to America — 
no matter. Now see the Aneients come to life: the building 
of the house of worship of one and only one God by the Jews ; 
the rise of the same raee from slavery to the position of power- 
ful people. See the nmmmies of aneient Egypt, and follow the 
lore of the Chaldeans. See Assyria, Babylonia, Aral)ia, and 
now see Egypt at its height of glory about to be hmnbled. 

Watch the films and see the dismemberment of nations, the 
dwindling of powers, and the loss of definition as to the out- 
line, bomidary, and position of aiithority. Eons are passing 
and you must note the gradual and persistent change in the 
human being, as \ve recede into the hazy past. 

AVhen we reaeh the beginning of the eave era in the de- 
velopment of man, we shall liave gone back far enough for our 
present needs; for the differenee in the man of today and the 
man of erstwhile cave time, is so unquestionably apparent that 
no one will fail to see it. 

It will be noted that we have retraeed our march to the 
beginning of the eave era, and our reason for this was to get 
in toueh with the human while he was in a transition period, 
about to climb from a lower to a higher level ; our purpose be- 
ing to aseertain just what part the sense of toueh, aetive or 
passive, played in the transition of the animal biped, from a 
beast, laeking in intelligenee, to a eomparatively intelligenee- 
possessed, nearly human being. 

It must l)e remenil)ered that these beings were the fore- 
runners of man of today, they lived in the day and through 
it without a thought of the morrow. Might alone was the tri- 
bunal that deeid(Kl for them. Their members were few, and 
they had reached their present stage in their evolutions from 
the primordial slime, through no conseious Cooperation on their 
part. Like animals, they possessed tlie instincts of the sexual 
urge, and the females had perhaps in addition to that tlie in- 
stinct of mother love. 

Suppose we select for the purpose of close Observation, 
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three eharacters from this unhurried mass, aiid that these are 
Brüte Force, Weak Hands, and Lily-white. 

Brüte Force, liuge, massive, coarse-featured, sleepy, glut- 
ton- faced, hairy, small-eyed, low-browed, a voice like a lion's 
roar, a rage like the rending asunder of mountains, slow of 
motion and indifferent to surroundings, a consciousness of 
power, only because bigger in bulk than the rest. 

AVeak Hands, tall, coniparatively lean, agile, restless of eye 
and limb, rebellious in movement, alert ever to the impending 
danger of crossing the path of the Brüte, and resentful in every 
motion of his quick body. 

Lily-white, the female of the species, lithe in form, well- 
shaped in limb, clear-eyed, well-featured and long-haired, sin- 
uous of motion, sensuous in the pursing of her lips. She looked 
well to the right of her and well to the left of her, behind and 
in front of her. She saw Brüte Force and the likes of him, 
and liked them not. He, she figured in her simple Intuition, 
would crush her with his ponderous bulk. She could feel his hot 
stinking breath upon her, and she reeled with apprehension and 
illness. 

To him she would mean nothing — could mean nothing — but 
a mass to be ripped, torn, rent asunder into shapeless chaos to 
satisfy his brutish sexual vehemence. 

She stroked her arnis, her face, her breast s covered with 
her long lustrous hair, she allowed her hands to gently caress 
her belly, and she trembled violently as she contemplated her 
helplessness. 

And yet, there was Weak Hands, she rather favored him; 
they seemed companions in their fear of Brüte Force. She 
could contemplate cave relations with Weak Hands without 
considering her seif a shapeless mass in the aftermath. She 
could even crave cave relations with AVeak Hands, for her in- 
stinct told her it was good. 

Weak Hands was to be considered. A leer came into Lily- 
white 's eve. AVeak Hands was to be desired. She wanted him. 
She would have Weak Hands and mate with him, in spite of 
Brüte Force and his like, and just then wary Weak Hands 
crawled out into the open from behind a rock and touched Lily- 
white gently. She wheeled as if Struck and the}" faced one 
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another for a spell. On his pale face she read longing and crav- 
ing and passion. She saw his muscles twitch like the twigs of 
a young tree in a fast wind; his mouth was open and his Ups 
seemed dry ; his tongue seemed to f airly f orce his breath out of 
him. His eyes were fixed upon her and seemed to travel f roni 
her face down to her well-muscled abdomen and thighs. Her 
hands instinctively shot out toward him, as her legs began to 
tremble. Thus Lily-white conveyed to AVeak Hands the mes- 
sage that she was ready to mate and she wanted to mate with 
him. 

They were forced to seek cover by the approach of Brüte 
Force, who was on a hunt for Lily-white. She ran swiftly in 
one direction, while AVeak Hands crawled behind the rock and 
thence doAvnward until he reached his cave, into which he 
wriggled. Here he feit safe from Brüte Force and his roar. 
The entrance w^as just barely large enough to admit the oc- 
cupant, but far too small for the great hulk of the giant cliief. 

Weak hands sat upon a stone and stared into the semi- 
darkness of his cave. He reached out with his right band and 
picked up a stout stick that lay there, to carelessly toy with it. 
His band holding the stick moved aimlessly across the floor 
of his cave immediately in front of him, and in its wanderings, 
the stick embedded itself in a jagged hole of a round piece of 
stone. Weak Hands tugged at the stick to free it from its 
prison, but in vain. His inability to separate the two things 
irritated him. The small piece of stone was held in place by 
a larger piece of the same material, and the stick was held 
in the jagged hole of the smaller stone. The constant tugging 
of Weak Hands fmally moved the larger stone and suddenly 
the queer combination of stick and stone held in the right band 
of Weak Hands, as liberated, and, describing an arc, the stone 
Struck the cave dweller füll on the temple, while he, losing his 
balance, found himself on the ground, speculating as to the 
peculiar, stränge, and unf riendly behavior of his stick and stono. 

A change came over the cave man. He raised himself 
earefuUy and very slowly into a sitting position, and he lookod 
first at the stick, then at the stone on the end of it ; then he de- 
liberatolv feit his head where it had come in contact with the 
stone, and then he again looked at the stone and the stick. 
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brought them nearer the entrance and the light, in order to dis- 
cover the source of its power. AVith that end in view he swung 
it slowly and gingerly toward his head. In spite of his care the 
force of the contact startled him and he tried again, this time 
on his thigh. The result was a grünt of pain and satisfaction — 
if we ean conceive anv such combination. 

We may recognize now that there was no aimless move 
to be detected in the activity of AVeak Hands. He was alive, 
and intelligence was dawning; that means that his movements 
had behind them the quality of volition. The accidental and 
then the premeditated toueh or blow he had given himself 
started things going in his mind. The touch roused a mental ef- 
fort whieh erystallized into thought, and tliese thoughts were 
manifesting themselves in his immediately foUowing physical 
aets, as we shall see directly. 

AVeak Hands crawled out of his cave into the great open 
and stood erect. In his right hand he carried the wonderful 
stick and stone; he brought it up directly in front of him and 
studied it in awe for a spell. Suddenly he grasped the stick 
firmly at the extreme end and sw^ng it with all the force that 
was in him to send the stony end of it swishing into the earthy 
side of his cave, burying the stone f rom sight. AVeak Hands 
was tenselv alert now. He withdrew his find and looked at it 
again. It was none the worse for its work. He handled it 
caref ully now— we might say he f ondled it ; he stroked the stick 
and stone with his left hand, he brushed the side of his face 
against it, and caressed it with his eyes. This satisfied him for 
a few brief moments, then the cave man became strangely 
active. He found an enormous stone near his cave; this he 
moved up and barred the entrance. Then he turned his back 
upon it, his extended right hand held the stick and stone up 
before and above him; for a moment his eye was fixed upon 
the stone, and we can see the light of definite inalterable pur- 
pose suffuse his entire being; his right hand drops to his side, 
and AVeak Hands is oflf in his search for both Lilv-white and 
Brüte Force — and pray note he has burned his bridges behind 
him. 

AVith rapid strides he walked in the direction leading to 
the giant's cave, a considerable distance off. From afar he de- 
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t*-nninf<l that Brüte Force was asleep: his snoring caused the 
v*^ry jrrouiul to reverberate. Lily-wliite sat Iveside the sleeping 
ma>« of brutality. AVhen the familiär guttural souiul of Weak 
Hamls rf»use<l her irom her stupid fear, she lookt^l, and in com- 
pliance wnth an imperative gesture from the man with the stick 
and >t<^^»ne. she carefully crawleil a few steps away from Brüte 
Force, then ari>se and walked to meet her caller. 

Another guttural sound from Weak Hands and Brüte Force 
openM his sniall eyes to behoUl his pestering rival trespassing 
urxm his preserves. With a roar that Struck terror to Lily- 
white an<l brought her to a standstilK Brüte Force was up and 
at her in a moment. He grasptnl her by the hair and spun 
her around toward the cave, then he maile for Weak Hands. 

A hideous grin from his glutton face, his ponderous, hairy 
liands extendeil before hinu lie advancinl toward the much 
«maller Weak Hands, who calmlv waittnl. 

This irritat<*d Brüte Force, he missinl the s]>ort of clias- 
insT the ferret as lieretofore, and it nonplustnl him somewhat 
to See another one of the tribe who dannl stand still while he, 
tlie chief, was advancing bellowing with rage. 

The (iiant readunl out with his riirht band to make short 
work of Weak Hands when the right hami o{ the latt«*r shot 
through the air and a crashing blow from the stick and stone 
rendertnl the wrist of Brüte Force 's right arm a mass of man- 
glwl l)one. 

The brüte stopptnl in his tracks, conriisinl for a moment 
only, then, frothing at the mouth with ragt\ and with his right 
Hand dangling uselessly by his si(U\ \n' reached out with his 
left Hand to wreak vengeance upon tlu» inttM'lojH'r. Again a 
swift rise of Weak Hands' riirht, a furiimslv fast traveliiiir, and 
another crashing l>h)w, and Hnite Forct^ was minus a ust^ful 
left ami and plus two useli»ss ilangling meml>ers. 

Lily-white crouclunl near the cavt\ translixed with tiMTor 
and desire, and the oth(»r members of the tril>e had lu^tMi at- 
traeted to the scene l>v the roars of raire with which llrute 
Force fiUed the air. Thev were standiiiü: n>ds awav and looking 
on in awe and fear and incomi>reluMision at what they thought 
wa« the foolhardiness of Weak Hands, who alone seemed un- 

moved. 
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Brüte Force, his face distorted with rage and pain, his eyes 
bloodshot and his hands dangling by his side, put his mon- 
strous head forward and swayed toward this mereiless physieal 
inferior and tried to biitt Weak Hands, as if he would throw 
him to crush him with his feet. AVeak Ilands stepped to one 
side and quickly turned ; with all his might he swung his f riendly 
stick and stone and brought it crashing down upon the skull 
of the staggering hulk. The giant's knoes gave way nnder the 
ponderous weight of the trank. Another blow and Brüte Force 
had niade the earth tremble with his roar for the last time. 

Some of the menibers of the tribe rushed up to wreak 
vengeance upon the presuniptuous AVeak Hands, who sniote the 
foremost one a crashing blow upon the ehest with his weapon. 
The crowd feil back in fear, and retreated. 

Weak Hands walked toward the giant and slowly touched 
him with his foot. He niotioned Lilv- white over toward him and 
placed his left arm around her Shoulder; he slowly turned to- 
ward the onlooking tribe and motioned them to remove the body 
of the late chief. His gestures were obeyed with alacrity, and 
he and Lilv-white were left alone. 

The stick and stone were at his right Shoulder, and she was 
in his left arm. She looked at him and marveled and trembled 
and moved her band caressingly across his face, his ehest, his 
arms. He looked at her face, and her breast and her hair, and 
his arm grew tighter around her. His breath came faster and 
his nares expanded. Thus they stood for a spell — Weak Hands 
and Lily-white. Then they raised their eyes to the far-off 
country and saw the sun go do\\Ti to its rest. 

It calls for no very great analytic power to enable one to 
discern how far-reaching an influence the sense of touch had 
in awakening mental efforts within the three characters in the 
preceding sketch, and it requires no very keen sonse of judg- 
ment to realize that thev Avere variouslv influenced bv i\w same 

•' ^ »■ 

sense of touch. 

To Weak Hands the accidental touch meant the awaken- 
ing of a mental effort which crystallized into coherent thoughts, 
whicli manifested themselves in a series of distinct physieal 
acts, partly involuntary and automatic, partly premeditated, 
and for him ultimately altogether beneficial. 
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To Brüte Force, the premeditated touch or blow from the 
stick and stone controUed by Weak Hands awakened within 
him mental effort of such low order that it crystallized into 
thought of such poor rationality, that these thoughts manif ested 
themselves in such irrationally aggressive physical acts that 
they brought to him destructive tactics from Weak Hands and 
their destructiveness increased with the irrational perseverance 
of offensive tactics on the part of Brüte Force. 

Thus the Performance went on until the giant had fallen 
an easy prey to the mind-developing mental effort of AVeak 
Hands, on one side, and his own mind-disturbing mental effort 
on the other. Nor did the cessation of the battle prove the end 
of the series of mental efforts, crystallizing thoughts, and phys- 
ical acts, and again mental efforts and crystallized thoughts, 
etc., so far as Weak Hands was concerned, and through him so 
far as Lilv-white was concerned. 

The moment his touch of the weapon became premeditated, 
it was the manifestation of a thought crystallized from a pre- 
vious mental effort, and, in turn, roused mental efforts which 
were secondary, coordinate and deductive, which secondary co- 
ordinate and deductive mental efforts again crystallized into 
colierent thought, which coherent thought again manifested it- 
self in distinct physical acts. This went on in rotation imtil 
the power of thiö newly found friend to awaken within him 
mind-developing desires for further research in it or \Adth it 
was exhausted. 

It is quite safe to assume that this stick and stone, as the 
crude ancestor of the modern scepter, has held, and is still 
occupying a more or less prominent place within the cryptic 
mind of modern Weak Hands, with bcnefits to some, and dire 
results to othors. 

Reading and Its Influence to Coordinate Action, Mental and 

Physical 

The tliings wo seo, the things Ave hear, the things we touch, 
result as sliown before, in what we think, and, as also shoA\Ti 
betöre, in the things we do. 

Now, it is so with some tliat the tliings they see, hear 
and toueli, rouso them to mental efforts which crvstallize into 
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thoughts, which thoughts manifest themselves in the physical 
act of writing or recording \v hat tliey saw, heard, and touched. 

Thus are things recorded, that their contemporaries or 
posterity may leam of what the recorders, or writers, saw, 
heard, and touched, or by which they were seen, heard, or 
touched. 

Seven thousand years of this world's history have been 
recorded correctly and incorrectly. 

A great raany of the records are mere guesswork, and were 
made long after the events to be recorded were supposed to 
have taken place. It is only the last f ew centuries that can boast 
of absolute authenticity of chronicled past happenings, because 
it is only a few centuries ago, that it became easy to record 
things in so multiple a way and in so comprehensible a manner 
that no doubt was left as to the things said to have happened, 
having really happened. 

Thus the invention of the printing press easily Stands up- 
permost and foremost in the rank of causes for properly under- 
standing why humanity does not understand. 

Tliis is not written with any attempt to make it seem 
clever — that is a bitter pill, which leaves a bitter taste, and, 
sugar off, the bitterness remains. 

Millions of books have been written by as many writers 
upon as many subjects, and these books have been read by 
many more millions of readers, sometimes for mere amuse- 
ment, sometimes in an ardent search for truth. 

It is only natural that these readers should have been in- 
fluenced in their directions and modes of thinking by the crys- 
tallized thoughts of the various authors, and since a man 's 
acts are what he thinks, it follows that the work done by the 
readers was enhanced or adversely modified by what they read. 

Thus we see at a glance how great a responsibility they who 
write assume. 

The sum total of all science is already existing in this 
universe, merely awaiting our discovery of it in its affirmative 
actions. That is proved by the wonderful cosmic progression 
which is taking place in a definite, unhurried, and absolutely 
irresistible manner, and tends always towards a more complete 
evolution to a higher type f rom a lower one. 
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The more complete a realization an author lias of this won- 
derful cosmic urge, the more valuable in the end will be his 
writings to his readers. 

It may be a novel, a treatise, a catechisni, or a dogma ; all 
these are valuable, if the author realize the fundamental cor- 
nerstone of all knowledge to be the clear demonstration of the 
working of all for eaeh, and of each for all. In this manner 
only ean he bring home to his reader a füll recognition of the 
interdependenee of all media in the universe, and upon a com- 
plete recognition of this interdependenee nmst rest the basic 
mental effort of his work. 

A great many books have been written Avith an absolute 
disregard to this truth, and often in direct Opposition to it, a 
great many of these books have been read and accepted by the 
readers as a guide for subsequent thinking and hence actions. 
Thus the errors of one, have beeome the misdeeds of the many, 
and the misdeeds of the many have grown into a plague for the 
whole. 

How often do we hear the words, "I should have been 
earlier, if I had not lost my way," and how infrequently do we 
realize the significance of this utterance. 

It is an absolute fact that untold men and women have lost 
their way on their road to complete evolution from a lower to 
a higher type, not permanently, for that, because of the irre- 
sistible law of cosmic progression, is impossible ; but for the time 
being, and they will arrive, undoubtedly. They A\nll awaken 
to throw off the retarding blanket of mind-disturbing mental 
eflforts and strike out into the broad highway of clear under- 
standing. They will come under the influence of mind-develop- 
ing mc^ntal efForts and they Avill arrive, for can we not recall 
the sentence, "I shall light a candle of understanding within 
their hearts," which means that they who have eyes shall see, 
and thev who have ears shall hear? 

« 

It does not matter how many l)eings are at present in the 
grasp of misunderstanding; that is, it does not matter so far 
as the ultimate result is concerned. 

The one regrettable fact is that these beings are, so to 
speak, in bondage so long as they persist in their course. 
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Ultimately they will turn about and roaeh the destination as- 
signed for Imnianity, which is complete evolution. In the 
interira, they will have suffered, and will have brought suffer- 
ing to man)'. All that, because one man was blind and re- 
corded the black of night and ealled it the ray of light. 

It is incontrovertibly true, that ultimatelv we shall all have 
a correet understanding of the interdependenee of all media in 
the universe, in spite of all the erroneous theories spread by the 
reading of hybrid volumes. They shall l)e forgotten, lost and 
destroyed by the virulence of the thoughts they ealled forth, 
for we See that everything in Natiire tends ever to a fuller 
expression of life, and life means completeness, and the füll 
expression of life implies happiness, and happiness implies har- 
mony, and harmony implies order, and order implies proportion, 
and Proportion implies beauty, and (lest we forget) the will to 
call forth the mental Impression, crystallizing into thoughts on, 
and of, beautiful things; such thoughts later manifesting tliem- 
selves in our respective acts, while calling for both mental and 
physical activity, are in no way hurtful or exhausting. 

Thus we recognize the existence within us of an inexhaust- 
ible supplj^ of energy to oppose and surmount the deleterious 
and self-destruetive influence of the secondary, though coordi- 
nate, mind-disturbing and incorrect mental efforts awakened 
by the mind-disturbing Propaganda of the unfortunate authors 
of misfortune spreading thoughts. 

If a more concrete example of the influence of reading in 
rousing us to mental efforts be required, I would submit for 
your consideration, the reading of Kipling 's **If.'' It is in- 
spiring and powerful, and throbs with the essence of truth and 
purpose and a lofty ideal. It will stir you with its mighty pur- 
pose for humanity's growth, and it will awaken within you, 
mental efforts which will crystallize into thoughts, which 
thoughts will manifest themselves in your physical acts. You 
will know more, think more clearly, and work better; and all 
these enhanced activities, though calling for an apparently in- 
creased expenditure of both mental and physical effort, will 
prove in no way hurtful or exhaustive. 

Again I would submit for your consideration, Tom Moore 's 
Veiled Prophet of Khorassan." It will rouse you and thrill 



ii^r. 
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you, and shake you and wake you, and almost kill you with its 
insane emotions of the insane prophet and his benighted fol- 
lowers. 

It will rouse you into mental efforts which will crystallize 
into thoughts, which thonghts will probably manifest themselves 
in the physical act of your nausea. It will leave you less virile, 
more fretful, and almost consume you with the fury of your 
anger at one of thousands who have duped the world^s inno- 
cents, and are still duping them to the holy tune of ' * Blessed are 
they that know not and belle ve. ' ' 

A Consideration of the Foregoing Plus Our Ideal 

of a Task 

If we read the foregoing carefully and foUow the trend 
of the thought it expresses, we must realize that usually our 
thoughts and deeds are tinged to a great cxtent with the hues 
of the deeds of those that have gone before, and we realize also 
that in this manner are traits, habits, and usages formed and 
confirmed. 

If that Avere a fixed rule in the evolutionary strife of the 
cosmos, there would be cosmic repetition instead of cosmic pro- 
gression, and there would be no need whatever to attempt to 
form a new spectral aspect of things in general, and this part 
of Avhat shall prove a recreative art in particular. 

But this is not a fixed rule, fortunately, and the fixity and 
influence of this rule, or rather tendency, varies inversely with 
the niunber of humans that start their tasks, no matter what 
they be, from the Standpoint of simple feeling. 

Now what does this mean? It means just this: We seek 
to express in our work that which we feel we Avould have the 
work be, and that brings us to the problem of attempting to 
feel ourselves to be so possessed by our ideal of what we wish 
to do, that our accomplishment of the deed will be a physical 
manifestation of what our ideal of it was. 

If the sum total of our efforts in this cosmic certitude be 
nothing but a reflection of the mental efforts, crystallized 
thoughts, and physical acts of those who Avere here before us, 
or even here now, plus the expenditure of a given amount of 
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energy, then the most Ave can hope for is to make fairly ac- 
curate constructionists or analytic scientists of ourselves. 

But, i£ we take what we see, hear, touch and read, and care- 
fuUy absorb what is thus offered, and then, putting these into 
the background for a moraent, start our task with an ideal of 
what we wish to accomplish; in other words, if we feel what 
is required, and we have a conception, an ideal of what the thing 
that is required raust look and act like; that is, if we start 
our task from the standpoint of simple feeling, we have, not 
only the chance but the assurance, that our work will tran- 
scend the scope of simple mechanics, and it Avill, in truth, be- 
come Creative. 

The interdependence of all media in the imiverse makes it 
essential that we be able to distinguish absolutely between 
cause and eflfect; and though an effect may, and usually does, 
start a train of secondary causation, our ideal of a task must be 
high enough and its hold upon us must be firm enough to enable 
US to see the mentally conceived, physically manifest itself, de- 
void of any limiting conditions imposed by outside influences, 
of what may be an effect of a secondary train of causation. 

Virtuaily, that is creation on the level of the human growing 
in evolutionary definition and degree. 

For creation is the inception of first life from something 
intangible into something tangihle. 

SOME RATIONAL AND ACCEPTABLE CONCLUSIONS 

We must understand and accept in order to understand: 

That the creative effort of the universal creative force 
is, as Said before, always toward the evolution to a higher type 
from a lower one. 

That we as humans, represent within ourselves every step 
in the evolutionary efforts of the creative force in its attempt 
to advance from a loAver to a higher type. 

That since we are possessed of the qualities of life, intelli- 
gence and individual volition, we may greatly aid in this ad- 
vance, or we ma}^, in a measure, temporarily retard cosmic 
Progression in the himfian, by either doing what we should 
not, or not doing Avhat we should do. 
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Tliat since the creative force is the souree of all creation, 
it follows that no one manifestation of the evolutionary effort 
of the creative force can permanently affect in an adverse man- 
ner its laws of growth, tendency, and cosniic progression. 

That the acknowledgment or the acceptance of the theory 
of evolution does not argue against inception of life in a creative 
sense. 

That since the creative force is the souree of all creation, 
it nnist be the souree of all first life upon this, or any other 
planet. 

That it is preposterous to assume that any man will spend 
his entire time developing any sort of work with the sole pur- 
pose to ultimately destroy every evidence of his efforts. 

That it is far more preposterous to assume that the creative 
force will tolerate conditions which tend to nullification of any 
creative effort on its pari 

That the ultimate purpose of the creative force is the per- 
fection of species which are physical manifestations of its 
varied acti\dties. 

That, of all these species, the human is the dosest relation 
of the creative force, because the human possesses, not only the 
quality of appreciation of the creative grandeur, but also the 
power of Imitation and Imagination, and, to a limited extent, 
origination or creation. 

That the creative force has displayed upon a stupendous 
Scale the faculties of sele^ction and adaptation of means to ends. 

That the human possesses these faculties to a remarkable 
degree. 

That the purpose of the creative force toward the human 
species from the first inception of its existence has been, and 
is, that of a gradual, but constant, evolution from helpless in- 
efficiency to perfect type. 

That perfection of type, to l)e displayed by the human 
species, implies a perfect equilil)rium of perfect organs which 
shall make up the physical body of the human. 

That when the tc^ndency of the cre^ative force is toward per- 
fection of type, that stage will ultimately be reached through 
the aid of the particular species itself. 

That the creative force of the universe is at our disposal 
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in direct proportion as we understand the determined laws 
of growth, tendency, and cosmic progression, and siibmit to them 
in Order to transcend them. 

That perfection of the human specios implies the elimina- 
tion of all disease of mind or body. That it implies also the 
eliraination of all economic or social conditions which make the 
presence of disease possible. 

That any individual or communal tendency of the human 
species to oppose the general evolutionary progression to per- 
f ect type is effectually counteracted by the creative f orce, in that 
it calls forth conditions which overwhelm Opposition or the re- 
sult of Opposition. 

That human misinterpretation of tendency and purpose of 
the creative force is almost, if not quite, as old as the first spark 
of intelligence which appeared in the genus homo. 

That limited intelligence was the cause of this misinter- 
pretation. 

That a misinterpretation is an error. 

That an error is a hindrance in the path of our evolution- 
ary cosmic progression. 

That as such, it is in conflict with the tendencv of the crea- 
tive force which immediately sets about to call forth conditions 
to overwhelm the result of the error and the cause of it. 

That, hence, the healing art is as old as the first error of 
man. 

That errors and accidents are the primary causes of all 
human ills, and all accidents are errors of one kind or another. 

That all errors are traceable to the as yet incomplete evo- 
lution of the human, physically and mentally. 

And finally that the complete evolution of the human, phys- 
ically and mentally, will be attained through the properly 
directed eflforts of the humans themselves, working along and 
in accord with the universal laws of growth, tendency, and 
cosmic progression. 

The healing art is as old as the first error of man. 

The milestones that mark the important events in its ex- 
istence are the periodically determined incontrovertible facts, 
which w^ll finally make out of the art of healing the science of 
health restoration and maintenance. 
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Deiitistry is the art of restoriiig to use and Service dete- 
riorated oral orgaiis and tissues. 

Dentistry was, and to a large extent still is, a medley of 
acts devised by humans to coiinteract the breaking do\\ni of the 
oral Organs and tissues through disease or accident. 

Dentistry is a part of the healing art, and is as old as the 
first error which resulted in the initial oral or dental deviation 
from the physiologic, or normal. 

The milestones that mark the important events in its de- 
velopments are the periodically determined ineontrovertible 
facts, whieh will fmally make out of the art of dentistry, the 
science of tooth and oral health restoration and maintenance, 
Avith emphasis on the maintenance. 

Millions of the human species are as yet in the grasp of 
ills resulting from errors of judgment, and opposed to these 
millions are a handful, who, linder veritable inspiration, are 
doing the work of the creative force in bringing about con- 
ditions which will ultimately make man understand that he is 
headed in the direction of evoluting into a perfect manifestation 
of the creative force ; that is, of evoluting into that which it f eels 
itself to be, to wit: a creative force. That handful of men, 
working against what would seem to be insurmountable obsta- 
des, will be triumphant in the work in which they are the 
fortunate Instruments. 

If we reflect for a moment, we shall find this very simply 
and very easily proved. 

We understand that no one manifestation of the creative 
force can permanently affect in an adverse manner the laws of 
gro\\i;h, tendency, and cosmic progression. 

We understand also that man is one of the manifestations 
of the varied activities of that creative force. 

If we understand that even in their most active periods, 
human ills can be but a part of man, that is but a part of one 
of the manifestations of the creative force, and no primary part 
at all, then we nmst realize how simple and predestined is the 
final conquest of all influences which would t<»nd to retard com- 
plete evolution along, and in accord with, the laws of growth, 
tendency, and cosmic progression. 

No one will dispute that the creative force is the greatest 
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force in the universe. Its very name iinplies that, and the re- 
siilts of its efforts sustain that assertion, and it is conerotc 
onough in its manifestation to enable even the uninitiated to 
beeome aware of its presenco. AVo niay even have a very eon- 
crete exaniple to illustrate the final vietory for evolution over 
cosniic repetition. 

If two forces, aeting in opposite direetions, exert their 
efforts upon a movable body, the resultant will be the difference 
l)et\veen the two forees, and the body will travel in the direetion 
of the greater force. 

If this holds true in simple mechanics, how powerfully over- 
whelming must finally be the triumph of the creative force in 
overcoming the effects of human error upon humans. 

This also explains why it is possible for a few men to 
counteract conditions brought about by the acts of untold num- 
bers. The few are working along, and in accord with, the laws 
of growth, tendency, and cosmic progression of the creative 
force. 

It mav take a dozen vears or a dozen centuries for the cre- 
ative force to accomplish its work, or it may take a thousand 
centuries. Who knows? That the work will be accomplished 
is as certain as if it were a finished deed at present. 

The problcm that they who desire to work with the creative 
force are face to face with, is, how can they best accelerate 
the work of this creative force; and since that prohlem is uni- 
versal, the Solution must be one capable of universal application; 
and this means that if we are engaged in any human error- 
correcting work, we must attempt to so do our work as to make a 
recurrence of the error impossible, or as nearhj that as possible. 



CHAPTER II 

THE FUNCTIONS OF THE TEETH 

The toeth, as organs of incision, prehensioii, mastieation, 
and as accessories of vocalization, speaking or singing, have 
theso varied fniictions to porform. To be best suited for this 
task, nature has eaiised them to acquire, in the process of their 
dov(»l()pniont, eertain qualities and eertain definite structural 
shapes. Any deviation f roni their macroscopic normality and 
th(*ir niieroscopic Organization, causes a lack of functional effi- 
cieney and interferes witli their normal contribution toward the 
maintenanee of vital balanee. Hence all dental efforts should 
b(» (lir(K*ted toward a re-ereation of niacroseopic and mieroscopic 
aeceptabl(»ness of these organs when they require our attention 
at all. 

In health, gunis, t(»(»th, in faet all organs in the animal body, 
])(»rforin their funetion as a matter of grateful exercise Avithout 
iindue consciousness on the part of the animal eontributing to 
the maintenanee of an eflftcient Organization, in Avhich the income 
is gr(»ater than the (»xp(^nditure to obtain this ineome; but, in 
ordor to obtain such a condition, there nuist be perfeet inter- 
play of all organs making up the animal body, and the first 
requisite for perfeet interplay is absolnte laek of interferenee 
e organ with any other one or niore organs. 
» havo ha<l our lectures on anatomy of the teeth, and we 
hat they look liko, or should know. We have had our 
I in physiology, and we know what the gums and the ad- 
^ Struoturos look liko in a healthy mouth; we have like- 
llao been ablo to loivrii the beautiful lessons of oeclusion. 
lese Bhould have ^^ivoii us a pieture of healthy eonditions 
BÜy oraBocl And it is this pieture avi^ nmst ever seek to 
4te, and wo enn not re-ereate it en uuissc unless \ve re- 
it in »potH in iiulivi^lual teeth and their surroimding 

me call your attontion to a remarkable realization, 
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which must come to all of us vcho woiüd endeavor to obliterate 
the effects of human error lipon the human System. Every mol- 
eeule that makes up the human, or animal, or plant body is in 
a State of constant rhvthmic movement, which motion is in def- 
inite geometric relation to the motion of the molecules neigh- 
boring it, which Warrants the conclusion that the molecules 
influence one another by their rhythmic movements to the point 
of causing corresponding geometric gyrations in each other. 

This is, of course, not a matter of first causation; that is, 
not a matter of life inception, but rather a matter of life main- 
tenance by virtue of the maintenance of the equilibrium. 

If we conceive the animal as a delicate clock or watch, for 
example, we may obtain a concrete illustration of the interrela- 
tion of all the organs. Let us assume that we are accelerating 
the minute band of a clock by slowly rotating it to the right 
(take out your watch and make the example more concrete) ; 
we can readilv understand that we shall bv this act influence the 
entire mechanism to a more accelerated motion, and that this 
motion will be in definite relation to the intensitv of the acceler- 
ator force, and that there will be a definite rhythmic and geo- 
metric relation between the motion of each separate piece of 
mechanism Avhich makes up the whole of the clock. 

If we remove the influence of the accelerator force, an 
immediate rhythmic and geometric adjustment takes place, and 
the hands of the clock proceed to travel at the original speed. 
This may be called a stimulating interference vnth the mech- 
anism, and results in a greater amount of work or activity being 
done in a given tinie than the apparatus was intended for. If 
we now place the hour band at the numeral 9 and the minute 
band at the numeral 3 and suspend a minute weight from the 
extremitv of the hour band, we shall have an inhibitorv inter- 
ference with the mechanism, resulting in a given amount of 
energy doing a smaller amount of the work than the apparatus 
was intended for ; the spring will uncoil or attempt to uncoil at 
the same ratio, but its effect upon the wheels, and through 
these upon the hands, Avill be less marked than before; again 
there will be a rhythmic and geometric readjustment to normal 
when the inhibitory interference is removed. 

Up to a certain point, these experiments may be repeated 
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Avithout impairing tlie inherent virility of the spring, but as 
soon as the poiiit of impairment is reached, a rhytlimic re- 
adjustment becoines impossible, a lack of perfect interplay man- 
ifests itself, resiüting in a heedlessnoss of expression ; the parts 
interfere with one another, and a great deal of energy is ex- 
pended to bring about a result; work whieh is as unsatisfactory 
as it is unreliable. 

For the purpose of eliniination of mechanical shock to the 
nervous system diiring niastieation, and for the purpose of en- 
hancing the vibrating effect produeed during vocalization, be 
it singing or speaking, also for the purpose of minimizing me- 
chanical injury to the teeth themselves, the latter are held in 
their bony sockets through the interinediary agency of an elas- 
tic membrane, which is so disposed beneath and around theni, 
as to fairly hold them suspended in a resilient cushion, 

The elastic fibers composing the membrane dispose them- 
selves longitudinally, diagonally, transversely, and circularly 
around the teeth; they interlace with the periosteum and with 
the gum tissue, and thus during the exercise of dental funetion 
they effect an increase of circulation into the surrounding parts, 
which constantly brings f resh nourishment to these tissues. 

The very structure of this elastic membrane and its pecu- 
liar funetion precludes the possibility of abundant blood supply 
and makes it a readv prev to inhibitorv interference. Such in- 
hibitory interference may be brought about by impaction of 
foods into what are knowii as interdental Spaces or by the ac- 
cumulation of calcific material known as tartar, either upon or 
around the neck of the tooth, or upon portions of the root. The 
impaction of food into the interdental Spaces may be caused by 
the malrelation of the adjoining teeth (malocclusion) or by the 
improper restoration of approximal surfaces of teeth calling for 
dental attention. An inhil)itorv interference mav also be 
brought about by a break in the continuity of surface upon a 
tooth in the region mentioned. A tooth mav be inlaved and a 
portion of the inlay material may have been left extending 
beyond the margin of the cavity. 

If pressure be exerted upon any one or two teeth in the 
moutli, the pressure will be transmitted to all the surrounding 
structures, and through them to all other teeth in the same 
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inouth in a series of rhythmic waves or iindulations of varying 
degrees, changiiig the physieal outline of the surrounding strue- 
tures in every direction. lipon the cessation of the pressure a 
rhythmic and geometrie readjustnient will take place in these 
tissues and a return to a condition of comparative equilibriuni 
obtains. AVhere there are no inhibitory iriterferences, tliat 
is, Avhere the relation of the teeth is correct, as to position, con- 
dition and form, these pressure-induced waves or undulations 
may take place ad infinitum with beneficial results, hecaiise nn- 
der a correct condition, intcrmittent pressure is the essential 
stimidating interference inducing an increase of circidation, 
hringing with it a fresh suppig of nutriment essential to life 
viaintenance. 

When inhibitory interferences are present, that is, when the 
relation of the teeth is not correct as to position, condition, and 
form, each pressure exerted upon the teeth during mastication 
causes the same series of waves or undulations in the soft tissues 
surrounding them, but each wave or undulation causes these tis- 
sues to come in contact with injuring or bruising obstructions, 
and the rhythm of recoil or readjustnient is first interfered with 
and ultimatelv destroved. 

Poorlv executed inlav restorations mav be classed as in- 
hibitory interferences with the free and unhampered undulating 
and very essential excursions of the soft tissues surrounding 
the teeth. They produce states not conducive to the liealth of 
the individual, and are, therefore, incorrect dental conditions; 
and any dental Operation that will entirely eliminate them will 
be an Operation conducive to the health of the individual, and, 
therefore, a correct dental Operation. 

All tissues nuist be exercised, or, rather, they nnist have 
the freedom to indulge in such exercise as they need, and all 
tissues of all organs need exercise to kec^p Üwm from under- 
going atrophic changes. Hence anything which will interfere 
with the free and unhampered undulations of the gum tissues, by 
any means whatever, results in pathologic conditions by l)ring- 
ing about, first, a lethargic state in the tissue; second, a dimi- 
nution in vasomotor action, l)ecause of lack of restinnilation; 
third, an accumulation of waste material in the cellular and 
intercellular substance, resulting in a rapid death of cells; 
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fonrth, an atrophy or loss of tissue, resulting in a physical 
change Avhich niakes it difficult to maintain a liygienic balance. 

We may stimulate life processes and thus for a timo induce 
a greater degree of livingness. 

AVe may do this by relying on external extraneous, foreign, 
therapeutic agents which will act directly upon certain organs 
and drive them nnniercifully to greater activity, leaving them 
exhausted in the end ; or Ave may, by means of air, Avater, proper 
food, and careful exercise, which brings about intermittent 
pressure, induee a constant ciirrent of restimulation, Avhieh wäll 
activate the life processes to greater expression, and so in time 
make them the source of the restimulating f actor. 

Life, in the abstract, general, or universal, unlimited sense, 
is a complete cycle of such activities witli the restimulating fac- 
tors inherent in the activities themselves, so in a sense these ac- 
tivities and life are svnonymous. 

Life, in the concrete, the limited, the personal, or particular 
sense, is a complete cycle of such activities with the restimulat- 
ing f actor s inherent in the activities themselves, but to the 
individual, in a constantly less appreciable degree, and hence 
producing a constantly diminishing result or activity. 

Like begetting like, this diminished activity will induce re- 
stimulating factors of minor influence upon the life processes, 
the latter will become sluggish and metamorphosis sets in. 

Thus we, as individuals, are subject to the law of change; 
we are not and can not expect to be, permanent fixtures of the 
great cosmos forever expressing itself in the creation of new 
Centers or vehicles for the display of its endless energy. 

For the reasons stated above, all human work is limited 
and transitory, that is not permanent in its effects or results. 
The things we do are as much subject to change or metamor- 
phosis as Ave ourselves are. This applies particularly to our 
endeavors, when they are concerned Avith attempts to prevent 
or inhibit the reduction of that cycle of our acti\dties which 
are svnouA'mous Avith life. 

AVe are forcA^er falling sliort of our ideal of a task Avhen 
our task consists in an effort to balance income and expenditure 
of human energy, and it Avill eA^er be so, no matter hoAv Ave may 
improve our relations betAveen our A^egetative and objectiA^e 
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life, or how mucli wo niav learii of the mvstories of the bio- 
chemical life proeesses themsolves. 

It is equally true that constant effort for eorrect iinder- 
standiiis^ of these things inust result in improvod conditions, 
whicli will enablo us to husbaiid the now vastly dissipated energy, 
and so prolong oiir activities and usefulness to a constantly 
growing degreo. Intuitively we are all aware that this is true, 
the best proof of it being that we are in constant search for 
means of so improving reraedial efforts for our patients, that 
they, the efforts, will resiilt in a harmonious interplay of the 
intact functionating organs and the artificial work. 

AVe must, therefore, face the self-evident proposition, that 
the cruder our remedial efforts are, whatever organ we may be 
working upon, whatever our sphere of activity, whether it be 
general medicine, surgery, or the specialized fiekl of dentistry, 
and all its kindred divisions, the less acceptal)le will the results 
be to the other functioning organs ; this nieans inmiediate rebel- 
lion on their part ; and, unless the cause be removed, must result 
in a physical state which is physiologically minus and patholog- 
ically plus: conversely, tlu» morc» tinished or refined our efforts 
are, the more acceptable will the results be to the otlier function- 
ing organs. 

A fmished or refmed reuKHÜal effort, in behalf of any organ, 
implies a knowledge of its individual and relative anatomy or 
physical relationship, and a comprehensive understanding of 
the Physiologie functions of that organ. 

This brings us up to the affirmation that teeth have func- 
tions (plural used advisedly) and a careful enumeration and a 
critical Classification of these functions are now in order. 

AVe mav now record the trutli that the so-called masticatorv 
apparatus is not a separate, distinct, and independent part of 
the human organism, Imt a functioning nuiltiple member, or 
cog, of a very complex microcosm, in the maintenance and pres- 
ervation of which it plays a very important part. The so- 
called masticatory apparatus is not a simple functioning mem- 
ber of this complex machine, but is, in itself, a very complex 
component, in that it comprises many organs diversely endowed 
with specialization. 

The thing that suggests itself first in my mind in regard 
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to tooth f uiiction is the reciproeal functions of the teeth ; recip- 
rocal because they do some things for the organism Avhich does 
soiiie things for them. 

Since every organ of the body passively and actively ex- 
ercises such functions, these may be called the reciproeal fune- 
tions, and must be classified as the passive and aetive reciproeal 
functions of the special organs. 

PASSIVE RECIPROCAL FUNCTIONS 

The passive reciproeal functions of the teeth are defensive, 
cosmetic, developmental, and phonetic. (See Fig. 1.) 

The defensive functions depend upon the gross anatoniy 
of the teeth; that is, they are so shaped as to prevent injury 
to the soft tissues surrounding and supporting theni. 

The cosmetic functions depend upon the gross anatomy, 
geonietric harmony, and the biochemistry of the teeth. They 
must be in harmony with other features of the face, and, by 
correct growth, influence the other features of the face to har- 
mony, thus also partly exercising the developmental function. 

The phonetic functions depend upon the gross and micro- 
scopic anatomy of the teeth and their position relative to each 
other. That is, they must not only be of a shape and relation 
conducive to clear enunciation, but also of a texture insuring 
the proper degree of resonance and Vibration. The latter part 
of this function Ave can unfortunatelv not restore bv artificial 
means. 

ACTIVE RECIPROCAL FUNCTIONS 

The aetive reciproeal functions of the teeth must be further 
classified into general and special. 

The general functions are cardioauxiliary or vasoauxiliary, 
and symptomatic. 

The cardioauxiliary or vasoauxiliary function consists in 
the restimulating effect, Avhich the mobility of the teeth has 
upon the circulation of the structures in Avhich they are, and with 
which they are resiliently joined. 

Bv virtue of this niol)ilitv, thev induce a rlivthmic int er- 
mitt(^nt pressure which, inimical to end tissue stasis, brings 
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about a eoiistant change of the imtrient elements traversing the 
nutrient Channels of these tissues. 

The symptomatic functions must be subdivided into struc- 
tnral and positional. 

The stnictural symptomatic functions may be indicative of 
some congenital or acquired constitutional anomaly; such as, 
Hutchinson 's teeth, thyroidal disbalance (as illustrated in teeth 
easily attacked by caries), or in the presence of a marked pro- 
creative urge, often bordering on lack of sexual equilibrium, as 
illustrated in canines of decided proniinence and marked pre- 
hensile formation, reflecting, perhaps, the animalistic trend of 
the individual in whom very frequently also are to be found 
small suprarenal bodies with narrow cortex, demonstrating, 
perhaps, a greater procreative and a less intellectual mission in 
the cosmic scheme. 

The positional symptomatic functions deal Avith the nial- 
position of different teeth in the maxillae and mandible, and are 
valuable diagnostic determinators in that they thus unerringly 
point to pituitary, gonadial, thyroidal, and adrenal disturbances 
which would otherwise be most obscure. 

The special active reciprocal functions of the teeth are 
communal and indixddual. 

The communal special reciprocal functions of the teeth are 
alimentary and inhibitory. 

The alimentary functions consist in the part they all play 
in the preparation of certain foods for the process of digestion. 

The inhibitory functions consist in the physical relation- 
ship of the teeth or their relative apposition niesio-distally in 
particular, so as to retard, or limit, the laterorotary motion they 
acquire ^vhen in use. 

The individual functions are those of incision, prehension, 
niastication, and trituration, and, in the sequence enunierated, 
involve the incisors, canines, bicuspids, and niolars. 

Since all functions are reciprocal, there can be no fixed 
rule or line of deniarcation as to where one stops and the other 
begins. 

All these enumerated, classified and dissected, present them- 
selves vividly at some point, the lieight of the particular func- 
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tioiial expression, to gracefully aiid gradually merge or lose 
themselves in those which follow. 

Thus we have an intorplay of parts devoid of harsh or 
intorruptive demarcations. A pleasing harmony as expressed 
in coordinate effort, salubrious in effeet; a song of work as 
marvelously planned as it is symphonieally expressed in living- 
ness, and yet more livingness, to tlie glory of the mind that 
bade it come into being. 

SUMMABY FOB CHAPTEB H 
The Functions of the Teeth 

1. What is mcant by the rociprocal functioiis? 

2. How are the reciprocal functions classified? 

3. Xaiiie the passive reciprocal functions and define each. 

4. How are the active reciprocal functions classified? 

5. Define the cardioauxiliarv or vasoauxiliarv functions. 
G. Subdivide and define the symptomatic functions. 

7. Define the following functions: communal, alimentär^', inhibitory, in- 
di vi dual. 



CHAPTER III 
THE GAST GOLD INLAY 

Human teeth decav and become a source of discomfort and 
daiiger unless they can be restored by therapeutic, operative, 
and meehanical means. 

The foregoing is a statement of facts that no amount of 
argument can dislodge. It is universally known, so far as our 
profession is concerned, and it Stands as a comprehensive reason 
for our entire and particular field of endeavor. It, therefore, 
presents a proper basis or fundamental statement for this 
volume, although this volunie concerns itself with oiily that 
part of corrective endeavor known as inlay work or the cemented 
filling. 

This work, that is, the restoration of a broken-dowTi tooth 
by means of a cast gold inlay, may be broadly defined as a den- 
tal Operation. 

Any Operation may be correct or ineorrect; and a correct 
dental Operation may be defined as one, the result of which is 
conducive to the health of the individual upon whom the Opera- 
tion is performed. AVe understand by the term health, the main- 
tenance of that vital balance which is expressed by the normal 
funetioning of all organs which compose the human body. 

Inlav work mav be divided into two classes, metallic and 
nonmetallic. 

Metallic inlays, which, because of their importance as tooth- 
restorers, shall have first place, are those that are made of 
gold or any alloy in Avhich gold or other suitable metal pre- 
dominates. 

The making of metallic inlays may be brought about by the 
swaging or casting method. The former are so imperfect and 
have proved so unsatisfactory that they are becoming obsolete 
and will not be considered; and since gold, as a rule, predomi- 
nates in the cast metallic inlay, it will hereafter be referred to 
as the cast gold inlay. 

62 
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^4 cast goUl inlai/ mai/ he defined as n mass of molteyi 
metal under definite gaseous pressure, forced into and shaped 
in a special mold, so that if uill, upon cooling or crijstaUizing, 
accurateUj fit into the cavity of the tooth from which the tcax 
pattern emhedded in the mould was taken, and that cool mass 
of metal shall in outline and eminences so conform to the out- 
lines and eminences of that particular tooth, and opposing aiid 
adjoining teeth, if there he any, that it shall form an acceptahle, 
anatomic, complement to the tooth requiring restoration, and 
it shall make that tooth macroscopically perfect. 

In short, then, a cast gold inlay is an accurate metalUc 
complement to the macroscopic anatomy of a hroken-down tooth. 

The process of restoriiig broken-down teeth hy means of 
cast gold inlays coiisists of a sories of steps or Operations which 
in their proper sequence niay be enunierated in the following 
Order : 

1. Selection or election of the case. 

2. Preparation of the cavity. 

3. Selection of the proper wax and the niaking and carving 
of the wax niodel bv nieans of the direct or indirect method. 

4. Taking an impression of the cavity and niaking a die for 
procedure by the indirect method. 

5. Selection of the ref ractory Compound and the iml)edding 
of the wax model to constrnct the mold. 

6. Drjdng out of the mold, and the burning out of the wax 
model. 

7. Casting of the niolten metal into the mold. 

8. Cleansing of the casting in hydrofluoric acid and in a so- 
dium bicarbonate batli. 

9. Removal of the sprue, forming excess gold, and the 
polishing of the inlay. 

10. Cementation of the inlav. 

SUMMABY FOB CHAPTEB IH 

The Cast Ck>ld Inlay 

1. Classify inlay work. 

2. What metal is most suitablc for inlay casting? 

3. What is the function of a cast gold inlay? 

4. What arc the steps (in their proper sequence) that are necessary to 
produce a cast gold inlay? 



CHAPTER IV 

SELECTION OR ELECTION OF THE GASE 
PRESENTING A CAVITY 

(A) Any tooth distally to the disto-proxiinal surface of the 
canines, requiring a gold fiUing, can be restored more per- 
fectlv bv means of a cast gold inlav. 

(B) Any labio- or linguo-gingival eavity larger in diameter 
than 3 mm. distally to the second bicuspid calls for a restora- 
tion by means of an inlay rather than a malleted filling. 

(C) Any tooth requiring restoration of proximal contact 
calls for an inlay rather than a malleted filling. 

(D) Anj^ tooth requiring oeelusal restoration in its relation 
to opposing teeth calls niost emphatically for a cast gold inlay 
in preference to a malleted gold foil filling. 

(E) Any Compound eavity in any tooth, distally to the first 
bicuspid, calling for a gold restoration, indicates the use of an 
inlay rather than a malleted filling. 

(F) Every mesio-disto-occlusal eavity in any multicusped 
tooth, should be filled bv means of an inlav rather than a mal- 
leted gold foil filling. 

The gold inlay is contraindicated in : 

(a) Small proximal cavities in the anterior teeth. 

(b) Small fissure cavities in anterior teeth lingually and, 

(c) Small cavities in posterior teeth occlusally, 

(d) Small labial cavities in posterior teeth in mouths com- 
paratively innnune to progress of decay. 

SUMMABY FOB CHAPTEB IV 

Selection or Election of the Gase Presenting a Cavity 

1. Xame the typcs of cavities when a cast gold inlay is indicated. 

2. In what cases is the inlav contraindicated? 
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CIIAPTER V 
CAVITY PREPARATIOX 

GEOMETRIC LANDMARKS OF TEETH 

Tooth Surfaces and Angles 

Evory ineisor tooth presents for oxaniination foiir distinct 
surfaces; a eutting, or iiicisal edge, and a iuiiul)or of line and 
poiiit angles as follows: (See Fig. 2.) 

Surfaces of Incisor Teeth 

Mesial (1) 

Distal (2) 

Labial (3) 

Lingual (4) 

A distinct incisal surface at times (5) 

AXGLES OF IXCISOR TeETTI 

Line Angles 

^Mesio-labial (6) 
Mesio-lingual (7) 
Disto-labial (8) 
Disto-lingual (9) 

Cutting, or Point, Angles 

Mesio-labio-incisal (10) 
Disto-labio-incisal (11) 
^resio-linguo-incisal 12) 
Disto-linguo-incisal (13) 

Li incisors having a distinct incisal surface, tlie iollowing 
line angles nnist be added. 

Line Angles 
Labio-incisal (14) 
Linguo-incisal (15) 
^Fesio-incisal (16) 
Disto-incisal (17) 
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The cuspids, upper and lower, pr(»s(»iit for exaiiiiiiation fonr, 
and rarely five, distinct surfae(\s, a tearing point, or ensp, wiiicli 
latter is somotimes replaeed hy a eutting odge or a distinct 
ineisal, or, better, prehensile surface. (See Fig. 3.) 

SURFACES OF CUSPTDS 

Mesial (1) 

Distal (2) 

Lingual (3) 

Labial (4), sonietimes broken 

by the labial ridge into 
Labio-mesial and (3), 
Labio-distal surfaces (6) 

Angles of Cuspids 
Line Angles 

^lesio-labial (7) 

Mesio-lingual (8) 

Disto-lingual (9) 
Disto-labial (10), and very often the labial angle (11), 
formed by the mesio-labial and disto-labial surfaces, and when 
there is a distinct prehensile surface, there are the line angles 
of the 

Lal)io-prehensile (12) 

Linguo-prehensile 13) 

Mesio-prehensile (14) 

Disto-prehensile (15) 

Line Angles * 

;Mesio4abio-prehensile (16) 
Mesio-linguo-prehejisile (17) 
Disto-labio-prehensile (18) 

Disto-linguo-prehensile (19), ^ 

and, at the cusp extremity, the 

Labio-linguo-prehensile (20), point angle formed by the 
labial, the lingual surfaces, and the prehensile surface of the 
tooth. And when the labial ridge is present in a cuspid, the last 
nanied point angle may be referred to as the antero-labio-in- 
cisal, or prehensile (21), and postero-labio-incisal, or prehen- 
sile, angle of the cuspid (22). 
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A\ ith the appoaraneo of a distinet iiieisal or prehensile sur- 
taco in the cuspid, poiiit aiigles in that locality disappoar and 
the preliensile surfaeo assunies the sliape of an ellipse, line 
angles only, present theniselves, and we have the niesial and 
distal ares fornied by the niesial, labial, lingual, and distal snr- 
faces circumscribing the prehensile surfaee for its entire exteiit. 

Ihe bieuspids and inolars present for the inlay worker five 
surfaees as follows: (See Fig. 4.) 

SURFACES OF BiCUSPIDS 

Mesial (1) 
Distal (2) 
Buccal (3) 
Lingual (4) 
Ocelusal (5) 

The ocelusal surfaees of the liieuspids and niolars are sub- 
divided into twiee as many smaller surfaees as the cuspids have 
ridges, each ridge dividing the surfaee of the cusp upon ^vhich 
it presents itself into two surfaees; the nuinber of line angles 
and point angles present in these teeth is, therefore, eorre- 
spondingly inereased. 

If the ocelusal surfaee is considered as an interrupted hor- 
izontal surfaee, the line angles in the bieuspids and molars are, 
aecording to Black (who, by the way, treats this surfaee only 
as such), as follows: 

AxdLEs OF Bicrspn)s and Molars 

Line Angles 

Mesio-bueeal (6) 
Disto-lniccal (7) 
^[esio-lingual (8) 
Disto-lingual (9) 
^lesio-oeelusal (10) 
Disto-oeelusal (11) 
Bueeo-oeclusal (12) 
Linguo-oeelusal (13) 
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Point Angles 

Mesio-bucco-occlusal (14) 
Disto-bucco-oeclusal (15) 
Mesio-linguo-ücclusal (1(5) 
Disto-liiigiio-oeclusal (17) 

It might be well to reiiK^nbor tliat in this geomotric geogra- 
phy, w(» are much closor to sphorical tlian just plaiii goonioti y, 
and so tlio referenco to oaeli surfaee as distinet by, and for, it- 
solf, and tho corresponding angle (surfaee angles) need not be 
dwelt upon. 

It is best to consid(»r the surfaces of these teetli as nierging 
into one anotlier presenting no liarsh or sharp deviations wliieli 
aiM» ahvays weak points both in l)eauty and eonstruetion. 

The exeeption to this foregoing, is the oeelusal surfaee of 
the posterior tc^eth. Ilere the division of this surfaee by the 
various ridges pr(»senting thenis(*lv(\s upon their respeetive 
cusps must be distinet and well defined, produeing (uninenees, 
sulei, and fossa* in eontradistinetion to th(^ undulations pres(*nt 
upon the other surfaees of these teeth. 

HYGIENIC LANDMARKS OF THE TEETH 

The inlay worker nmst eonsider two distinet areas in eaeh 
tooth : 

First: The innnune, or eoniparativc^ly innnune, area, 

Seeond : Suseeptible area. 

The immune area of a tooth is that part of it whieh is 
eonstantly being eleaned and kept free f roni del)ris l)y ineision, 
prehension, mastieation, and trituration, or by the aetion of 
lips, eheeks, tongue, and toothbrush. 

The suseeptible areas are the portions of the teeth not so 
elean(»d; in other words, the portions inaee(»ssible to eleansing 
f rietion by the agents named. 

Aniong the former, or eomparatively innnune areas, may be 
mentioned the labial, lingual, and ineisal surfaees of the an- 
terior teetli ; the buecal, lingual, and the welling portions of the 
oeelusal surfaees of the posterior teeth ; and, in mouths free f rom 
pathologieally invadcnl alveoli, the gingival and subgingival eir- 
eumferenee. 
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To the susceptible areas beloiig the proximal siirfaces of the 
teeth, the distal surfaces of the last molars, and the gingival 
third of the buccal siirfaees of the last molars; the deep sulci, 
foss8B, and fissures upon the occlusal surfaces of the posterior 
teeth; the deep fissnres on the lingual surfaces of anterior 
teeth; and, in cases subject to pathologic Invasion of the alveoli, 
and the consequent breaking of the last named structure, all 
gingival and subgingival surfaces open to contact with fer- 
mentation and not oasily dislodged food dobris. (Figs. 5, 6, 
and 7.) 




Fig. 5. 



Fig. <>. 



Fig. 7. 



Fig. 5. — Showing immune areas of anterior teeth and susceptihle areas. Im- 
mune areas: 1, labial surface; 2, lingual surface; 3, incisal surface. Susceptible 
areas: 4, disto-proximal surface; 5, mesio-proximal surface; 6, cervical portiou of 
labial surface. 

Fig. 6. — Immune areas of posterior teeth. 1, 2, 3, 4, welling portions of occlusal 
surface; 5, buccal surface; (>, lingual surface. 

Fig. 7. — Immune areas and susceptible areas of posterior teeth. Immune 
areas: 1, buccal surface; 2, lingual surface; ?>, 4, 5, 6, welling portions of occlusal 
surfaces. Susceptible areas: 7, mesio-proximal surface; 8, disto-proximal sur- 
face; 9, 10, 11, sulci and fissures of occlusal surfaces. 12 and 13, bucco- and linguo- 
gingival areas; sometimes susceptible, often immune. 
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Three great factors enter iiito actiial cavity prei)aration. 
Thev are: 

1. The surgical or operativ^e, which meaiis the actual ciit- 
ting of tooth structure (including the extirpatioa of the piilp, 
the proper treatiiient and filHng of tlie root eanals). 

2. The meehanieal, or formative, which nieans that niode 
of tooth structure cutting whicli brings it, wlien cut, into tlie 
field of physics, geonietry, and niatheniatics. 

3. The aiterative factor, which nieans the factor tending 
to produce a cliange froni a decrepit or abnormal to a liealthy 
condition because of its restoration to proper physical relation 
to the surrounding tissues. 

A cavity prepared for the reception of a cast gold inlay, 
nuist comply witli the following requi reinen ts: 

1. It must offer a series of angles and surfaces best suited 
to resist stress or tendencv to fracture the tooth. 

2. It must present margins so prepared as to conserve the 
enamel structure of the tooth and not expose it to injury dur- 
ing stress of occlusion and mastication. 

3. It must offer a ready access for the making of the wax 
model in the direct niethod or for the taking of an impression 
of the cavitv in the indirect method. 

4. It nuist offer a retentive receptacle and support to the 
inlav. 

5. It must offer a series of angles and surfaces best suited 
to resist the stress of t(»ndency to dislodge the inlay. 

6. It must present margins so prepared that the finished 
op(»ration will conform as nearly as j^bssible to tlie highest con- 
ception of beauty of form. 

7. It must present a form for the r(»ception of tlie inlay 
which shall l)ring the various margins into an^as of compara- 
tive immunities. Tliis last requirement is what is commonly 
understood as extension for prevention, and the necessity for 
it varies with the condition, hal)its, and understanding of the 
patient, and to a limited extcMit must be left to the judginent 
of the Operator. 

Root canal treatment does not coine within the scope of 
this volume, and, since the eanals of the teeth we are called upon 
to restore or rebuild l)y means of inlays, play a very important 
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will give tlie stiident a iiiass of very nocossary and very por- 
tinent informatioii. 

Anioiig tho instnuiients of tho inlay Avorkor iiuist be iii- 
eliidod: Comproheiisiv(» sot of chisels, — straight, riglit and left, 
at varying obtnse anglos, to facilitate eiitting of gingival aroas; 
poar-shaped and invortod eono burrs ; and various filo-oiit inlay 
bnrrs for straight liandpieco and eontra-angle: niandrils foi* 
earrying sandpaper dises and earboninduni discs for both; and 
niost inii)ortant, a S(*t of sniall gern stonos mounted lipon nian- 
drils for both handpieces, and a variety of shapos to tili every 
possible roqiiireniont. 

Fissuro burrs, eross-eut or piain, plug-shaped and taperod, 
niay be added to coniplete the surgieal and mochanieal al)rasiv(* 
instriinient list for cavity proparation. 

Tho noeossity for tho rubb(»r dam and clainp is nianifost 
whon tho saliva intorforos Avith oloan, rapid Avork. 

Tho gon(4*al riiles for tooth eutting niay bo onunicMatod as 
f oUoAvs : 

All ovorhanging onaniol Avalls inust l)o romovod Avith tho 
properly indinod ehisols, driA'on by direct band prossuro or a 
loather eoA^^rod motallic niallot. 

Tho opening of caA'itios nuist bo startod Avith sharp burrs, 
plug-shapod or cross-eut taporod fissuro burrs of the sniallost 
size siiitablo. 

As soon as the caAÜty is largo onough to ponnit the using 
of a geni stono, the use of steel burrs niust bo diseontinuod and 
the stonos substituted. 

At no tinie of tho Operation shall the tooth bo allow(»d to 
heat up, and Avith this end in vi(*Av, all stonos usod in caAÜty 
eutting aro run undor Avator. 

The niargins aro chisolod and thon finishod Avith sandi)apor 
and euttlefish dises. 

A eaAÜty in a tooth ean not be properly prepared unloss 
that tooth and tho toeth adjoining it, if thoro bo any, havo beon 
thoroughly eloansed of any deposits Avhieh niay b(* prosont; and 
if tho eaA'ity oxtends bonoath tho border of tho gingiAal lino, un- 
loss the guiii has l)ooii carofuUy Init offeetually displacod froin 
the fiold of Operation. 

Sealors for tho romoA'al of di^posits and porte-polishers. 



74 



GAST GOLD AND PORCELAIN INLAYS 



carrying finely powdered puiiiice stoiie or silex, will accomplisli 
the first part of tlie Operation; while the displacemeiit of gurn 
tissue is readily brought about by packing the cavity witli soft- 
ened gutta-percha base plate, and leaving that in the cavity for 
a few days. The case presenting itself again, the base plate is 
softened by means of warm instruments and renioved. 

A comprehensive view of the field of Operation will aid ns 
in deterniining just Avliat instruments we shall have to employ 
in the aetual preparation of the cavity we are about to begin. 

The inlay worker recognizes three distinct types of cavi- 
ties; they are, the simple, the Compound, and the complex. 




Fig. 9. 



Fig. 10. 



Fig. 9. — Gross seetion of molar tooth illustratiiig propareil cavity and bevel. 
1, 2, 3, cavity and bcvel ; 4, 5, 6, arms and body of piilp. Simple cavity. 

Fig. 10. — Gross seetion of molar showing a disto-occlusal cavity. 1, bevel upon 
occlusal surface; 2, inclined plane oflfering powerful resistanee to displacement ; 3, 
flat portion of gingival seat ; 4, beveled portion of gingival seat. Gompound cavity. 



A simple cavity is one which involves but oiie surface of a 
tooth. 

There are tlie simple-labial, the simple-lingual, and simple- 
occlusal, or incisal, cavities. 

A Compound cavity is one which involves more than one, 
and may involve all but one, surface of the tootli. 
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There are as examples of Compound eavities : 

1. The mesio-occlusal 

2. Tlie disto-oeelusal 

3. The inesio-labio-oeclusal 

4. The disto-labio-ocelusal 

5. The inesio-labial 

6. Tlie inesio-lingual 

7. The disto-labial 

8. The disto-liiigual 

9. The labio-occlusal 

10. The lingiio-occlusal 

11. The labio-oeeluso-lingiial 

12. Tlie mesio-oeeluso-distal, or wliat 

is kiiown as tlie M. 0. D. eavitv. 

• 

A eoinplex cavity is oik» tliat takes iip at least a part of (^vei y 
siirface of a tooth, and as an exaniple niay be nientioned, 

A inesio-labio-lingiio-oeehiso-distal eavity. 

The siirgieal work in the preparation of simple eavities eon- 
sists, outside of root treatment and elimination of impeding 
giim tissne, merely in the laying open of the cavity area and the 
chiseling of the surroiinding walls. 

The mechanical or formative part of the work consists in 
stoning the walls and floor of the cavity in such a manner that 
it will conform in curvature to the curve of the surfac(* upon 
wliich it is present. 

The surrounding walls may be stoncnl so that for two-thirds 
of their d(»pth they sliall be perpc^idicular to the cavo surfa(*e, 
and the remaining third of the surrounding walls nearest the or- 
ifice of the cavity may deviate from the p(»rpendicular and di- 
verg(» to form an angle of 30 to 45 degrees. 

The aiterative part of the work consists in so completing 
the preparation that it will present a sightly and pleasing and 
lasting result, properly protecting the enamel, that it will bring 
all tli(* margins into areas of comparative immunity, and thus 
present a restoration niost acceptable to the surrounding tis- 
sues, and lience conducive to the utmost ccmservation of the 
tooth. 

In Compound and complex eavities, the alt(»rative part of 
the pr(»paration concerns itself with the proper amount of sepa- 
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ration required (wheii any is required), and wrth the restoration 
of what luay be called the occlusal halance, 

AVo inust boar in niind that the occlusal surface of the pos- 
terior teeth serves, not only in the function of mastication and 
trituration, but by virtue of its peculiar formation at the mesio- 
and disto-occlusal lines, respectively, prevents the crowding of 
the food into the interdental Spaces with an efficiency in Propor- 
tion to the correct formation of the points indicated. In other 
words, the occlusal surfaces of these teeth has more than one 
function ; that of mastication and trituration of food, and that 
of the prevention of the crowding of food into the interdental 
Spaces. 

A great many cases of so-called pyorrhea and other gin- 
gival lesions, may be traced directly to poorly executed occlu- 
sal restorations ; and when \ve realize this, Ave shall conclude 
that these surfaces must be treated with as great, if not greater, 
can» than anv other tooth surface in the oral cavitv. 

A poorly restored occlusal surface may throw the entire 
face out of balance, and so become the cause of a case of mal- 
occlusion, which may entail months or years of imremitting 
efFort to correct. 

This brings us face to face with the realization that only 
by means of the cast inlay is a perfect occlusal restoration pos- 
sible. 

CAVITY PREPARATION 

Th(* surgical work in the preparation of the Compound and 
complex cavities, consists in the cleansing of the field of Opera- 
tion, and its surroundings, of the chiseling aAvay of the over- 
hanging walls in sucli a manner that no imsupported enamel 
walls be left standing. 

The margins are so prepared that no short enamel rods 
present any feather edge for the inlay to frictionally play 
against. If the margin of destruction terminates in a deep sul- 
cus of the occlusal surface of a tooth, then the cavitv nmst be 
oxtended so that the margins of it, at that point, are carried 
into, and Ix^yond the sulcus onto the ascending portion of the 
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cusp. The suleus is thon reproduced in tlio wax iiilay, to bo 
subseqiiently duplieated in the gold. 

The enamel seat of tlie inlav should be as broad and ex- 
tensive as possible, and Avith that end in view, tlie bevel butt 
Joint is used. 

In teeth presenting a live pulp, the location of this or- 
gan nmst more or less deternüne the extent of both surgieal and 
niedianieal or formative work to b(» done on and in tlie eavitv. 

AVhen no pulps are present, tlie piilp eanals and ehamber 
nmst conie in for their share of the surgical attention, in that 
the foriner are properly filled, and the coronal part so cut as 
to form flat and variously slanting substantial seats for the inlay. 

It is the meehanical, or formative, part of the work that 
eomes in for v(»rv careful attention and for eonsiderable studv. 
The direetion of the stress, whieh the partieiilar tootli is ealled 
lipon to withstand, should largely deternüne the form of cavity 
whieh we shall i)repare for an inlay. As a broad and general 
nüe, the following may be eonsidered: 

Th(» frictional or eontaet relation whieh exists between 
a tooth and the inlay inade for it, should be, at least half again 
as large as that part of the inlay whieh Avill be ealled upon to 
enter into stress relation with the opposing teeth and surround- 
ing tissues. 

This applies to all cavities and most particularly to Com- 
pound and comph^x eavities, and in these latt(»r cavities, the 
rule niav be elucidated as follows: the more of an inlav iiiside 
the tooth, and the less of an inlay outside the tooth, the less 
chanee for surgical or mechanical injury to that tooth. 

Please note the inside of the tooth and outside of the tooth, 
and do not confuse with on or ahoie the tooth. An inlav mav 
be made for a tooth, and it may present or restore the eiitire 
oeelusal surfaee of that tooth, and so expos<» a very extensive 
area to stress relation with the o])posing teeth, and the area 
of frictional relation betw<HMi this eavitv and this inlav mav 

• • • 

seem to be smaller in extent than the an^a (^xpostnl to stn^ss. 
Themse inlays nmst b(» considercMl as resting in a box s(»at; in 
other words, the cavity is one pres(Miting the appearance of a 
simple one in every surface l)ut the floor; here is found a devia- 
tion in that the floor, instead of conforming in shape to the sur- 
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face upon wliicli it presonts, slopes to lieeoiiie an iiielinod plan»! 
to offer tlie rcquired resistanee to displacfniont duriiig strcss 
of mastication. The incline should he sliarp and well defined: 
a Step may he usod, but an incline tends to better eonservation 
of tho toot'li. 

In teeth subject to stress, from and in niore than one di- 
rection, these lines of stress niust be carefully studiod, and an 
inclined plane must be formed upon the floor of the cavity to 
oppose eaeh line of direction of stress. 

In eases where the cusps are very decp, and where the nian- 
dible enjoys a limited laterorotary niotion, thus subjecting tho 
molar teeth to a considerahly greater amount of laterorotary 
stri'RS than woidd be the case if the niotlon «f the niandible were 




Tig. 11. — Loii|;itudinnl Mctiou uf mulnr, at 1 and '2, nipsial aud [Hnta] [ilaiii^N, 
reapectively, with Bpex at .1. Note correspondeiice of incline in planes and lipvels 
at i and 5. Planes and bevels are practically parallel. Cumplex cavity. 

Fig. 12.^ — CrosB seetion of liifuspid showinR (1) occluso-disto-liiigual plnne and 
(2) oeelugo-mesio-lmii'-al |>lane. Complex cavity. 



very free in that direction, the floor of these cavities should pre- 
sent four distinct planes, and, for eonvenience, niay l)e desig- 
nated as: the niesial plane; the distal plane; the lingual or 
palatal plane; and the bnccal plane. The highest poiiit of tlie 
floor of the cavity inay he called the apex; and these planes will 
correspond, or should, as nearly as possible, correspond, in piteh 
or angles to the plane presenting as a bevel upon aurfaoe of 
the cavity, to-^\^t : mesio-ocelusal ; disto-occlusal ; bueeo-occlusal ; 
linguo-oeelusal. Tluis if the extent of the area of the inlay in 
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frictional relation witli tlie eavitv of the tootli ho earofiillv ox- 
amined, it will bo fouiid to oxeood tho area of tho iiilay in stross 
relation with tho opposing toeth and surrounding tissuos. 

In molar toeth and hicuspids, whicli aro iinusually sniall, 
and in which restorations of this charaetor aro neeessary, the 
preparation of these planes may be so varied that only two 
instead of four planes are niade, and in these eases, the high- 
est part of tho floor shall be a diagonal line f roni the disto-bueeal 
to mesio-lingnal, or the disto-lingual to the niosio-biieeal angle 
of the tooth, rospectively; there will be the 

Oeduso-disto-lingual plane, and the 
Oecluso-niosio-bnceal plane. 

AVith a view to greater resistanee to fraeture of the tooth, 
and to displaec^nent of th(» inlay, planes are by far to 1)0 pro- 
ferred to supploinental pins, exeopt when these pins can be 
plaeed into the pulp ehaniber, or eanals, and even then, a miilti- 
plieity of these snpph^nunital pins wonld needlessly eoniplicate 
the preparation, in that tho holes to receive theni would nec- 
essarily have to be parallel to all vertieal walls of the cavity 
and to eaeh othor. 

In vital tooth these pins should be lookod npon as a nioans 
of last resouree, and, when usod at all, they shoiild bo as stout 
as the bulk of tho tooth strnetnn^s in that loealitv will allow; 
they should entehr th(» tooth strueture to a doi)th ec[iial to at least 
half of thoir eireuniferonee and no greater than thoir eirouni- 
ferenec*. 

For molar to(»th a 15- or 16-gaugo iridio-platinum wire is 
usod and for bieuspids a 17- or 18- or ev(»n 20-gange wiro will 
suffiee. 

There should bo at least 15 p(»r eont iridium in the plati- 
mnn, and it may be throaded in two or threo ineh longths and out 
into small piooes ec|ual in length to tho circumforenee of the wire. 

These pieeos an» coatod to half thoir length with graphite 
or whiting, and a small pieee of pure gold is wrapped around 
the othor half and joinod to it with tho blowpipe. This pre- 
eaution will insuro tho picking of these wires when the inlay 
is cast, and will also insuro a perfoet union betwoon the gold 
of the inlav and these wires. 
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FiK. 14. Fig. 15. 



FiR. 16. Fig. 17. 
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FiVK Views of an Uppkk First 1^4(!\spid Pkksextixg a 
Simple OrcLrsAi. Cavity, and tue Cast Gold Inlay Made kok It. 

FijT. 13. — A view of the ctivity. Xote tlio «Icpth aiul the Uovel 
011 the occiusal third of tlio <lopth. 

Fijj: 14. — Occiusal view of the carved inlay. Nute the trans- 
verse j;;roove and the marginal ridj^es. 

F'ifr. 15. — A cavo-surface view of the inlay. Note the well- 
defined outlines and th(» hevel. 

Fijjjs. Ifi and 17. — Views of the tinished Operation. Note tlie 
extension of the niar;xi»s to the ascendinj; porti<)ns of the ciir^ps 
and marginal ridges. 

Stress Index: Upward, out and hackward, in and forward or 
infraaJveolar, Labio-Dlstally an«l LiN(;ro-MESiALLY. 
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Seven Views of a First Rigiit Lowek Bicuspid Present- 
iNG A Compound Disto-Occlusal Caxity In^^olvixo also tue 
Cervical Portion* of tue B^-ccal Wall, Restored with a Gast 
Gold Inlay Disto-Occlusally, and a Porcelaix Ixlay Buc- 

CALLY. 

Fig. 18. — A view of the cavity. Note the well-defined step 
with its inclined plane running mesially, the weil-defined gingival 
scat with its bevel, the broad, well-beveled enamel niargins lin- 
gually, buccally, and occlusally. 

Fig. 19. — A view of the cervical cavity prepared for the por- 
celain inlay. Note the bevel of the external third of the cavity 
walls and note how the floor of the cavity conforms to the wall of 
the tooth upon which it presents. 

Fig. 20. — An occlusal view of the disto-occlusal cavity. Note 
the bevel of the margins here, — how they have been carried to the 
immune areas. 

Figs. 21 and 22.— Views of the inlay. Note in Fig. 19 the 
carving upon the occlusal surface, and in Fig 20, the well-balanced 
retentive form and seat of the inlay. 

Fig. 23. — A view of the finished inlays in position. Note the 
Operation carried into the area of inimunity buccally. 

Fig. 24. — A disto-bucco-linguo-occlusal view of the finished 
Operation. Note here the lingual part of the Operation carried 
into the area of comparative immunity. 

The gold inlay for the restoration of the disto-occlusal part of 
the tooth is completed and forms the disto-buccal angle of the 
cavity for the porcelain inlay. 

Stresa Index: Down and inward, down and backward and 
down and forward or Intralixgitally,* intradistally* and intra- 
mesially,* 



'Intraalveolar. 
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EioHT Views of an Upper First BicrspiD Presexting a 
Mesio-Occlusal Cavity, and THE Restoratiox Made for It. 

Figs. 25, 26, and 27. — Diffcrout views of the cavity. They 
cxplain themselves. 

Figs. 28 and 29. — Views of the gold inlay. 

Figs. 30, 31, and 32. — Showing the linished Operation, and 
how the mesial portion of the gold inlay niay be replaced with 
porcelain. 

Stress Index: Upward, out and backward and in and forward 
or Intraalveolar, lahio-distally and Hnguo-mcsially. 
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FivE Views of a Lower Becuxd Bictspid Presentixg a 
Mesio-Disto-Ogclusal Cavitv, and the Ixlay Made for It. 

Fig. 33. — A view of the cavitv. Note its well-defiiied atep, 
the beveled gingival seat, the l)evele(l enamel margins. Note the 
whole Operation carried into areas of comparative immunity. Note 
the incline of the occlusal aurfaee of the cavitv so that it forma 
an acute angle with the distal wall. 

Figs. 34 and 35. — Occlusal and mesial views of the cavitv. 

Figa. .36 and 37. — Views of the inlay. Note in Fig. 36 the 
definition of every part of the inlay, and in Fig. 37, the occlusal 
restoration anatomically correct. Note the lingual cusps and the 
well-defined marginal ridges. 

Stress Index: Down and inward, down and backward, down 
and forward, or Ixtralixgually, ititradistaUy and intramesialjy. 
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NiNE Views of a Mesio-Occlusal Cavity ix a First Lower 
BicrspiD, ÄND Restoration Made for It. 

A Gast GtOld Inlay, tue Mesio-Lixgual Part of It, ix 

TURX, IXLAYED WITU SyXTHETIC PORCELAIX. 

Figs. 38, 39, and 40. — Views of the cavity. Xote thc bevel- 
ing of thc walls, margins, seat, etc. Xote the acute anglo formed 
by the occlusal and mesial surf aces of the cavity. 

Fig. 41. — A mesio-occlusal view of inlay. 

Fig. 42. — A cavo-surface view of inlay. 

Figs. 43 and 44. — Occlusal views of linished Operation. Note 
how the margins of the inlay are carried to the ascending portions 
of cusp and sulci of the tooth. 

Figs. 45 and 46. — Mesio-lingual and mesio-buccal views of 
the finished Operation carried into areas of comparative immunity. 
Note in Fig. 46 the outline of the porcelain insert. 

Stress Index: Down and inward, down and backward, down 
and forward or Ixtralixgually, intradistally and intramesiaVy. 
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KioHT Views of a Lower Secoxd Bicuspid PRESEXTixt; a 
Mesio-Disto-Occlusal Cavity, axd tue Restokatiox Made foii 
It. 

A Gast Gold Ixla\% tue Mesio-Buccal axd Disto-Bi-ctal 
Parts of It, in Turx, Ixlayed witii Syxtiietic Porcelaix. 

Figs. 47, 48, and 49. — Views of cavity showing l>evels, scats, 
and taper, also oceluso-disto-liiigual plane and oecluso-mesio-buccal 
plane. 

Fig. 50. — Oeclusal view of inlay. 

Fig. 51. — Cavo-surface view of inlay. Note reproduction of 
planes. 

Fig. 52. — Oeclusal view of inlay in position. Note the carry- 
ing of the margins of the inlay to the ascending portions of the 
cusps and sulci. Note reproduction of marginal ridges. 

Figs. 53 and 54. — Views of inlay with synthetic insert in 
Position on the tooth. Note the carrying of the restoration into 
areas of comparative ininumity. 

Stress Index: Down and inward, down and backward, down 
and forward or Ixtralixgually, intradi^toUy and intramcswlly. 
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A First Low kr Molar Presentino a Labio- or Brcco-Oc- 
CLrsAL Cavity, axd THE Cast Gold Ixlay Made for It. 

Fig. 55. — View of the pieparod cavity. Note l»evol upon ov- 
clusal surface carricd to the ascending portions of all cusps. Xote 
acute angle formed by the floor and Imccal wall of the cavity. 

Fig. 50. — A elearer view of the Imccal surfare an<l the tai»er 
and bevel. 

Fig. 57. — A view of the carved inlay. 

Fig. 58. — A cavo-surface view of the inlay. 

Figs. 59 and 60. — View of the finished Operation. 

Streaa Index: Downward, down and outward, down in and 
forward, down, back and inward, down, fore and outward or 
Ixtra.\.lveolar, introhucco-distally, intraliinjno-mesioJhi, intiu- 
disto-lingually and intramesio-buccally. 
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A LowER Molar Presexting a Disto-Occh'sal Cavity, tue 
LowER Half op the Buccal Wall Beixg Ixvolyed to tue Füll 
Mesio-Distal Extext. 

Figs. 61, 62, and 63.— Views of the cavity. 

Figs. 64 and 65. — Views of the disto-occlusal inlay made for 
the cavity. • 

Figs. 66, 67, and 68. — Showing the iinished Operation, the 
buccal surface having been restored with a porcelain insert. 

The disto-occlusal restoration was first made and cemented, 
thus leaving a siniple cavity on the l>uccal surface. 

Stress Index; Downward, down and outward, down in and 
forward, down, back and inward, down, fore and outward or Ixtra- 
ALVEOLAR, intrahucco-disUilly^ intniHnnuo-mcsiaUyy intradisto-lin- 
gually and intramesio-lmccally. 
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Fig. 74. Pig- 75. 
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A DiSTO-OCCLUSAL CaVITY IN' AX UPPER MOLAR AND A DlSTO- 
BUCCAL CaVITY in THE SaME TOOTII. 

Two Gast GtOld Inlays for tue Respective Cavities and 
Three Views of the Finished Operations. 

Fig. 69. — A view of the disto-buccal cavity. Note the bevel 
of the extemal third of the walls and the conformity of the floor 
to the wall of the tooth upon which the cavity prescnts. 

Figs. 70 and 71. — Views of the disto-occlusal cavity. Note 
the acute angle formed by the distal and occlusal surfaces. Note 
the bevels and gingival seat, also the taper of the cavity. 

Figs. 72 and 73. — Occlusal and cavo-surface views of the 
finished inlay for the disto-occlusal portion of the tooth. 

Figs. 74 and 75. — ^Buccal and cavo-surface views of the disto- 
buccal inlay. 

Figs. 76, 77, and 78. — Views of the finished Operations. Note 
areas of inununity into which the Operations have been carried. 

Stress Index: Upward, out and backward, back and inward, 
forc and outward or Intraalveolar Bücco-Distally disto-pala- 
tally and viesio-huccally or in a latero-rotary direction. 
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A Mesio-Disto-Occlusal Cavity in ax Upper Molar, also 
A BrccAL Cavity in' tue Same Tooth. 

Fig. 79. — View of the buccal cavity. Note bovcl and con- 
formity of surface. 

Fig. 80. — View of occlusal surface of cavity, also showinjj 
mesial and distal parts of it. 

Fig. 81. — Distal portion of cavity showing also the occlusal 
planes. Note bevels of all surfaces and taper of cavity as whole. 

Figs. 82 and 83. — Occlusal and cavo-surface views of finished 
inlay. Note definition of occlusal carving in Fig. 82, and defini- 
tion of cavo-surface in Fig. 83. 

Fig. 84. — Finished Operation upon buccal surface. 

Fig. 85. — Occlusal view of finished Operation of mesio-disto- 
occlusal inlay. 

Fig. 86. — View of distal surface of completed Operation. Note 
areas of immunity into which the whole Operation has been carried. 

Stress Index: Upward, out and backward, back and inward, 
fore and outward or Intraalveolar Brcco- Di stallt disto-pala- 
tally and mesio-huccally or in a latero-rotary direction. 
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Figs. 87 and 88. — Two illustrations of teeth worn down by 
attrition, restored by means of the cast gold inlay, imitating the 
conditions of adjacent teeth. (Dr. R. Ottolengni.) 

Note the well-delined can-ing upon the occiusal surfaces and 
acquaint yourself with the fact that delinition does not necessarily 
raean depth. 
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Left First Lower Molar Presenting Deficiency of Oc- 
CLUSAL TiiiRD. Views Illustratixg Preparatiox of Cavity and 
Restoration Made for It ix tue Shape of a Gast Gold Inlay. 

Fig. 89. — Occlusal view of the cavity. Note the bevela pre- 
senting around the periphery of the tooth and at the circumference 
of the cavity. The ^xtent of the outer or peripheral bevel is equal 
to one-half the depth of the cavity at its deepest part. Note the 
four distinct planes, to wit: The mesial plane, the distal plane, 
the lingual plane, and. the buccal plane. Note also the ajyex. 

Fig. 90. — A buccal view of the cavity showing the apex of the 
four planes to be somewhat below the surface of the cavo-i)eriph- 
eral bevel. 

Fig. 91. — Occlusal view of the carved inlay. 

Fig. 92. — Cavo-surface view of the inlay. Note the amount 
of frictional contact l>etween inlay and tooth gained by this four- 
planed preparation of the floor of the cavity. 

Figs. 93 and 94. — Views of the finished Operation, a power- 
ful and lasting restoration. 

Stress Index: Downward, down and outward, down in an«! 
forward, dowTi back and inward, down fore and out ward or Intra- 
alveolar, intrahucco-distally^ intrahnguo-mesially, intradisto-lin- 
gually, and intramesio-buccally. 
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A COMPLEX Ca VIT Y IN AN UPPER MOLAR INVOLVINQ EvERY 

Surf ACE of the Tootii. 

A Gast Gold Inlay Made to Restore tue Tooth to Use 
AND Anatomic Acceptableness. 

Fig. 95. — A vicw of tlie occlusal preparation of the cavity. 
Note the occluso-disto-lingual plane and the occluso-mesio-buccal 
plane. 

Fig. 96. — ^A general view of the cavity. Note the well-sup- 
ported enamel, the beveled margins practically continuous, the well- 
defined steps, and the general taper of the whole cavity as shown 
in Figs. 96 and 97. 

Fig. 98. — A view of the occlusal surface of the carved inlay. 

Fig. 99. — A cavo-surface view of the carved inlay. 

Fig. 100. — An occlusal view of the inlay in position. 

Fig. 101. — A buccal view of the rcstoration showing how a 
svnthetic insert mav be made for this surface. 

Fig. 102. — A disto-palatal view of the finished Operation. 

Stress Index: Upward, out and backward, back and inward, 
fore and outward or Intraalveolar, Bucco-Distally, disto-pal- 
atally and mesio-huccally or in a latero-rotary direction. 
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NiNE Views of a Secoxd Lower Molar Presenting a Mesio- 
DiSTO-OccLuso-BrccAL Cavity axd Two Interlockixg Cast Gold 
Inlays Made for It. 

Fig. 103. — View of the occlusal .surface prepared to j)ro8ont 
the planes for added frictional relation between iiilay and tooth. 
Xote bevels presenting in all margins. 

Fig. 104. — View of distal part of cavity. Note step, bevels. 
Seat, and taper. 

Fig. 105. — Buccal view. Note l)evels of outer third of cavity. 

Fig. 106. — Occlusal view of mesio-disto-occlusal portion of in- 
lay. Note the locking device in it bucco-occlusally. 

Fig. 107. — Cavo-surface view of the buccal portion of the 
inlay. Note bevel and lock to fit into the j)art represented by 
Fig.* 106. 

Fig. 108. — Cavo-surface view of Fig. 106. 

Figs. 109, 110, and 111. — Views of the finished Operation; in 
sequence, a buccal view, a mesio-buccal view, and an occluso-buccal 
view. 

The mesio-disto-occlusal portion of this restoration is finished 
first and cemented into position, thus making a bucco-occlusal cav- 
ity to be considered for the second Operation. 

Stress Index: Downward, down and outward, down in and 
forward, down back and inward, down fore and out ward or Ixtra- 
ALVEOLAR, ifitrabucco-distaUj/, intraUnguo-mesially, intradisto-lin- 
gually and intramesio-buccally. 
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A Mesio-Disto-Occluso-Palatal Cavity in an Upper Molar 
Bestored by Means of a Cast Gold Inlay. 

Fig. 112. — A ^^ew of the palatal surface of the tootli. Note 
the bevel on this part of the cavity walls. 

Fig. 113. — ^A view of the distal part of the cavity. Note 
the well-defined step, the buccal and lingual guides where the inlay 
part termiuates and the onlay part begins. Note the taper of the 
cavity, the bevel of the gingival seat and other margins. 

Fig. 114. — ^A view of the occlusal surface and its planes. Note 
the bevel presenting upon this surface. 

Fig. 115. — Occlusal view of the carved inlay. 

Fig. 116. — Cavo-surface view of the carved inlay. 

Figs. 117, 118, and 119. — Views of the finished Operation. 
Note the well-defined occlusal restoration, the restored bell shape 
of the tooth. 

Stress Index: Upward, out and backward, back and inward, 
fore and outward or Intraalveolar, Bucco-Distally, düito-pal- 
atally and mesio-huccdlly, or in a latero-rotary direction. 
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EiGHT Views of a Mesiü-Disto-Occlusal Cavity in an Up- 
per Second Bicuspid, and tue Cast Gold Ixlay Made for It. 

Figs. 120, 121, ana 122.— Views of cavity. Note in Fig. 120 
the removal of the weakoned lingual cusp, the lieveling of the 
margins oeclusallj, lingually, gingivally, and buccally. Note care- 
fully in Fig. 121 the formation upon the occlusal surfaee of the 
occluso-disto-lingual plane and the oocluso-mesio-buccal plane, and 
in Fig. 122, a view illustrating the taper of the entire cavity to 
insure the perfect scating of the inlay. 

Fig. 123. — Occlusal view of the carved inlay. 

Fig. 124. — Cavo-surface view of the inlay. Note carefuUy 
the definition of each liue and angle, and the correct reproduction 
of the occluso-disto-lingual plane and the occluso-niesio-buccal 
plane. 

Figs. 125, 126, and 127. — Views of the finished Operation. 
Fig. 125 shows how the mesial portion of the gold inlay may, for 
cosmetic reasons, be replaced in the porcelain. 

Stress Index: Upward, out and backward and in and for- 
ward or Ixtraalveolar, labio-distaUi/ and linffuo-mesiaUy. 
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Fig. 128. Fig. 129. Fig. 130. 

IQ 13 

Fig. 131. Kg. 132. 
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EiüHT Views of a Cumfli-ix Cavity in an Upper Sec<)ni> 

BiCrSPID, AND THE RESTORATIOX MaDE FOR It IN THE 8hAPE OF 

A Cast Gold Inlay. The L.vbial Portion of this Inlay has 
Been, in TiRN, Inlayed with Synth etic Porcelain. 

Fifjs. 128, 129, and 130. — Views of tho cavity and Ik?vc1s of 
the vari<ni8 walls, niar^^ins, etc. 

Fig. l.'Il. — Occliisal view of the inlay. 

Fig. l.'{2. — Cavo-8urface view of inlay. 

Figs. 1.'».'n l.'U, 135. — Views of finislied restoration showing 
line of deniarcation l)etween gold and imreelain. 

Stress Index: Upward, out and hackward, in and forward or 
Intra ALVEOLAR, hihio-distolhf and liiiftuff-menialhf. 
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The floor of all disto-oeclusal oi- mesio-oeclusal cavitios 
should present the appearanee of aii inelined plane instead of 
a level horizontal surfaee, as this simple precaution will relieve 
the vertical walls of any possible stress, and will prove a great 
factor in the retention of an inlay placed upon tlie disto-occlusal 
surfaee of a tooth whieh has no neighboring teeth in Opposition 
to it. 

The fioor of all labio-oeclnsal and linguo-oeclusal ca\ities 
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Fig. 130. — StrcBa index für upper tecth. Note in the ccnter of the quad' 
ran^flea rcpreseiiling the molars, the heavy blaek markj denoting intense intra- 

alveolar stress, nhich ia Icssened as the anterior part of the moath is approached. 
Left u|>p(!r seconct molar marked with letter P iadicating this tooth bb the most 
Lcarly pcrfeet onc in this Upper jnw. 

should present the appearanee of an inelined plane instead of 
a level horizontal surfaee. This is particularly essential and 
even imperative where the amount of dentine, supporting the 
enamel is sniall, and where the cavity is of a depth greater than 
the thickness of these vertical walls. 

As a guide, whioh will, of course, have to be varie<l as 
the cases present themselves, the foUowing table of the different 
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direttions in which stress is brought to bear upon the diflferent 
toetli is here given : 

The anterior teeth in the upper jaw are called upon to re- 
sist stress exereised against them in an intraalveolar, labial, 
and distal direction; that is, they are eonstantly forced upward, 
outward, and backward. 

The Upper cuspids, in a slightly intraalvoolar, markedly 
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Fig. 137. — Stieas iodex for lower tceth. Note in the center of the quad- 
rangles represtnting Ihe molar, the heavy black marlo, denoting intense intraalveolar 
stress, which ia lesaened as the anterior teeth are approached. Right lower second 
molar marked nith the lettcr P, indicating thia tooth as the moat nearly pcrfect on 
this lower jaw. 

labial, and equally mesial and distal direction, so that the lat- 
ter stress is practically balanced. 

Bieuspids, in a inarkedly intraalveolar labio-distal and lin- 
guo-niesial or upward, outward, backward, inward and forward 
direction, the latter two directions predoniinating. 

Molars, in a markedly intraalveolar, inarkedly bucco-distal, 
palato-distal, inesio-buccal or, better, in a rotary direction. buc- 
co-distal direction predoniinating. 
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Thf* lowcr toeth are ealknl upon to resist stress exereised 
upon thom in tho following diroctions: 

TIh* l'our inc'isors, intralingual and niesial; that is, the four 
low(»r inc'isors an» eonstantly boing forcod dowTiward, and in a 
linguo-rncsial diroction. The do>\Tiward pressure is eounter- 
ac'ted by tlic» Suspension ligament, and the lingual Impulse is 
eheeked by the» ligann^nt and the tongue. 

The euspids are resisting a pressure tending to foree them 
in an intra, niesial, distal, and a minor lingual direetion; or 
downward, forward, baekward, and inward. 

Tlie bieuspids ar(* being driven markedly intra and lin- 
gually and in a minor way, intradistally and intramesially. 

Tlic» molars b(»ar a stress, decidedlv intraalveolar markedlv 
inlrabueeo-distally, and intralinguo-mesially, minor intradisto- 
lingually and intramesio-buccally. 

All of th(»se indications of the direetion of stress are for 
teeth in normal, or very nearly normal, ocelusion; with any 
mark<»(l d<»viation from the normal ocelusion, will, of course, 
hav<» to eomc» a study of tho individual case and a preparation of 
lh(» cavily to fill t\w need of the case at band. 

ir th<» ror(»going stress index is carefully noticed and mem- 
orizcd, ({(»(luetions may be niade that will show the direetion of 
sln»ss whieh any ease presenting itself may be subjected to. 
TIm» hvM manner in whieh this sliould be done is to take im- 
pn^ssions in plast<»r of the ease, and obtain what are called 
study mod<»ls. All the t(»eth needing attention having been pre- 
viously mark<»d olT on a ehart, the modeis and the ehart are 
now can^Tully serutiniz(Hl and the teeth needing attention are 
mark<»d off on the modeis. 

A elosc^ study of the upper and lower modeis individually, 
and in llu^ir r<»lati(m to one another, is now begun, and the eavi- 
\U'H may be oulliiUHl to th<»ir surfaee extent, if the student so 
dcsin^s; as a fiirlher aid, the eavities may even be ehiseled into 
\\\o ph\sl(»r l(H»lh, as the Operator would have them appear in the 
mouth. This would, of eourse, render the modeis useless as 
n»eord moch^ls, and would neeessitate the taking of two other 
inipn»ssions, or \\\o modeis at band may be reprodueed before 
anv eavitv eutting is done. 

This may ho aeeomplislunl by plaeing the model, whieh 




Figs. l;!H nn.l HÜ.— Buocal nnit lingual views of » ckhp uf nearlj- nornuil oc- 
cluaioii. Note the pcrfiH't intenücitation cif tlio cusps of thr «|i(H>r and lowcr tecth, 
the eonstriction of tho tcclh Ht the giin;ivHl dTi'umferi'n«', tlie sliglit malpoaition 
of the molara bb manifent in the laek nf relütion of u|>]ier thinl molar to lower ^cc- 
ond molar. (Dr, J. Lowe Voung.) 
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has beeil made perfectly siuooth with talcum, upon a glass slab, 
and surrounding it with a tin or brass or glass ring, aboiit four 
inehes Square and about two and one-half or three inches higli. 
Melted gelatin is now poured upon the model, eovering the 
latter eompletely. It will be best to fiU the ring. When the 
gelatin has set, the ring is inverted, and so, of course, is the 
model. AVith a sharp knife some of the gelatin is trinimed 
away, and because of the elasticity of the gelatin, the model 
mav be removed. 

Thus a gelatin impression of the model is seeured, and 
into this impression, plaster of Paris may be poured and a 
record model obtained. 

In the study of these modeis for determination of stress, 
the Operator should be in possession of a complete history of 
the patient. A careful examination of the muscular structures 
of the face should be made and the extent of the freedom in 
a laterorotary direction enjoyed by the mandible, sliould be 
noted. 

It must be borne in mind that the shock to a tooth under 
stress mastication is inversely proportional to the elasticity 
of the Suspension ligament, or the peridental membrane, and 
the free mobility of the mandible. 

The elasticity of the Suspension ligament is inversely pro- 
portional to the free mobility of the mandible. This is a see- 
ondary condition often resulting from a poor condition of the 
teeth, finally affecting them to such an extent that the effort 
to masticate is painful, and so the patient refrains from exer- 
cising the necessary pressure and shifts the mandible before 
the maximum of pressure or tension required for mastication 
has been exerted. This will, in time, produce the condition of a 
too freely movable mandible; and, because of lack of proper 
exercise of the peridental tissues, pathologic change will take 
place in them, the effect of which change, unless remedied, will 
be cumulative, and lead to the ultimate loss of the teeth. 

Upon restoration of occlusal balance, the condition of the 
too freely moving mandible may be modified, if the attention 
of the patient be properly directed to the importance of l)al- 
ance between the various factors in occlusion. 
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SUMMABT FOB CHAPTEB V 

Cavity Preparation 

1. Name surfaccs, line anglcs and point anglcs of 

(a) Incisors 

(b) Cuspids 

(c) Bicuspids 

(d) Molars. 

2. What is mcant bv the immune area of a tooth? 

3. Why are certain areas susceptible to decay? 

4. Xame the immune areas. 

5. Name the susceptible areas. 

n. What factors enter into eavitv preparation? 

7. What are the requirements for the formation of a cavity to receive a 
cast gold inlayf 

8. What instruments are necssary for proper cavity preparation? 

9. Name the general rules for teeth cutting. 

10. What Steps are taken before the cavity preparation is commenced? 

11. Name the types of cavities and their subdivisions. 

12. Explain what is meant by the surgical work in the preparation of 
cavities? The formative work? The aiterative work? 

13. Why is the anatomic restoration of the occlusal surface necessary? 

14. How are the margins of the cavity to be prepared? 

15. What general rule can be applied to the formative preparation of the 
eavitv? 

16. Explain the technic of the preparation of the cavity floor in teeth with 
deep cusps. 

17. Illustrate in cross section the preparation in molar or bicuspid of tho 
foUowing cavities: (a) Disto-occlusal, (b) Mesio-occlusal, (c) Linguo-occlusal, 
(d) Bucco-occlusal. 

18. Illustrate in cross section the preparation in a molar or bicuspid of a 
mcsio-occluso-disto-linguo-buccal cavity. 

19. What is a mesial plane? What is a distal plane? 

20. What is the occluso-disto-lingual plane? What is the mesio-buccal 
plane? 

21. Give the directions of stress which the teeth are called upon to with- 
stand. 

(a) Upper incisor 

(b) Upper cuspids 

(c) Upper bicuspids 

(d) Upper molars 

(e) Lower incisors 

(f) Lower cuspids 

(g) Lower bicuspids 
(h) Lower molars. 

22. What is the purpose of making study modeis? 

23. Give the gauges and sizes of supplemental pins when used. How would 
you prepare these pins for use? Why should the use of these pins be avoided? 



CHAPTER VI 
THE MESIO-DISTO-OCCLUSAL GAST GOLD INLAY 

THE CAST GOLD COMPLEMENT FOR A TOOTH PRESENT- 
ING A MESIODISTOOCCLUSAL CAVITY 

We must recognize the inherent qiialities of whatever suit- 
able materials we ^nsh to use in our work; never seek to de- 
stroy these qualities, but rather urge their expression in a man- 
ner best calculated to enhanee our effort. 

This is an abstract principle, the recognition of wiiich will 
save artists and artisans, as well as those engaged in niany 
other useful pursuits, niany discouraging failures. It is one 
of the keystones in the house of truth; one may go further 
and say that it is the very cornerstone of success in one 's man- 
ual or mental work. 

The properties of all things which enter into inlay work 
must be considered in two ways or from two angles. First, 
in their oneness, or aloneness, a State of imperious reserve and 
haughty aloofness — the absolute state; and second, in their 
interdependent copartnership vdth their coagents a state of ad- 
justment now tardy, now ready, now yielding, or impelling yield, 
finally in harmonious understanding of the properties of eacli 
other, yielding their own to acquire new ones — the relative state. 

In inlays made for simple cavities, or mesio- or disto-oe- 
elusal cavities, it becomes necessary to pit the inherent pres- 
sure of the gas or air used in casting against the inherent in- 
verse pressure of the molten gold. By the inherent inverso 
pressure of the molten gold, is meant its loss of cube dimension 
when changing from a molten to a solid state. 

In considering gold and platinum, the fornier the quan- 
titively predominating metal used in inlay work, we find that 
tliey are very ductile, royal metals subject to varying dimen- 
sional changes, under varymg intense temperatures, the max- 
inuun gain in cube dimension being reached at the boiling point. 
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Upon removal of the heating element, the niolten mass will 
gradually cool by giviiig up its intenso hoat to the air and things 
surrounding it, and during the cooling proeess or procoss of 
crystallization, will lose in cube dimensions the aniount gained 
while its teniperature was being raised froni room temperature 
to boiling point ; or siniply this, gold and platinuni will expand 
on being heated with maximmn expansion at their boiling points 
and will contract on cooling with maxinmm eontraetion on reach- 
ing room temperature again. This very phenomenon may ruin 
work or may contribute markedly to the sueeess of it when con- 
strueting an inlay for a mesio-disto-oeclusal eavity. It depends 
greatly, if not altogether, on how the eavity in the tooth to be 
inlayed is prepared. 

The form of eavity preparation advocated in this volunie 
for mesio- or disto-occlusal or for labio- or lingno-oeclusal eav- 
ities will not do for mesio-disto-ocelusal or for labio-linguo-oo- 
clusal eavities. 

In all eavities, but the last groups, an inlay is exaetly what 
its name implies ; in the latter two groups it takes a new form 
unto itself when two things, an inlay and an onlay are merged 
into one. So that a east gold inlay complement for a mesio- 
disto-ocelusal or a labio-linguo-occlusal eavity may be truthfuUy 
called an on-inlay, the occlusal and the extreme inner or cavo- 
part of the mesial and distal portion of it being the inlay, and 
the extreme outer part of the mesial and distal portion of it, 
that is, the extreme buceal and lingual seetions of the mesial 
and distal portions of the gold complement being the onlay. 

CAVITY PREPARATION 

1. Open the occlusal surface by means of a carborundum 
wheel %2- yn\ of an inch wide held in the contraangle handpiece, 
the stone is to be run under water. 

2. Remove the mesial and distal portions of the tooth by 
the use of a safe-sided carborundum disc held in the straight 
or contraangle handpiece as the need presents, these discs to be 
run under water. Tli(»se portions are removed in such a man- 
ner that the mesial and distal surfaces of the tooth will taper 
slightly toward the occlusal. 
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Rg. 140.— Thf flrsl eilt nflrr tlip .iecuj- IiO: 
of a mesio-oeduso-diHtal ravitj* iu a niolsr. Ttiis i 
extensive Abbutc iuvolvemi'at, sliuuld give Bt oncc l.hi 
tly upon tite occliuftl surfftt«. 



vc'il in the prepai-ation 
lusal cut and, lianing 
viiUh of the niHin cav- 
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Kvoalay part ut tliL' inlay. 

tebial or liuccnl jj^iiiJosi 

KntCBiül wbU haa hrcii ni 




lt. ipinoval of thp lUfsU,! null, i» |iinvi,lc- für XW 
\(lji)iiii[ig Ibis Aul null nre sfCD tili' liiigiiül >ir pulutal unil 
8 «eil RH tlie gingival seat of ibo oaiily. Noie that ibo 
in that it tapera slighll}' townrd the ofRluHal unll. 
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Fig. 142.— The lliinl put. The remnval of Ihp distal »-all to provide for the 
niilay part of the iiilnv. Adjoining this flat nall »re »wn the lingual or palat&l 
aud labial or bueral [juiilos, iis well aa the gingival sent of the cavily. Note that the 
«lislal wall has iieen e.ut ho that it lapore slightlj- toimrd the orelusal wall. 




Fig. 143.— The final cut. The lievel upon tlio ocoUiaal aurface eontinuoua with 
Iho mesio-buccal, diato-buci»I, nieaio-liiigiial, and disto- lingual guides of tlic tavity, 
which guidcs arc beveied outnard. An inlay made for a cavity such as this nust 
never bc put iiito position l>Gfore thoroughly lubricating it uith a small amount of 
«ai'bolated vaseline. 
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Fig. 144. — The wai inlay made for the mesioocdiiBO-distal cavity. It is 
intcd u|ion a Hprup wire and licld in the cnipililc former. Note rc^production of 
litip« and hovplH in the was. 




Fin. 145.— Till' HuiKhi'il inlay in poaitioii u|>un Ihr touth. The small nmount of 
('»Dtraction «f tlic ßold wrvcd hcrc to mon? cicwely forcu the meflinl and distal uiilays 
againgt the touth surfaceii. Thia is a hylirid, not an inlay, tiut an un-inlay. 
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3. Provide buceal or labial and lingual guides, and pro- 
vide the gingival seat in the eavity by nieans of very thin cylin- 
drieal earborundum stones hold in the eontraanglo handpieee 
and run nnder water. 

4. Polish all eavity walls by nieans of, first, eoarse sand- 
paper, followed by finer sandpaper, and ultimately l)y fine 
euttlefish discs. 

The removal of all decav and all doubtful tooth tissue is 
imperative and should be done before any attenipt is inade to 
prepare the eavity at all. The praetiee of leaving this until 
thv last for fear of ereating undereuts is reprehensibly bad 
praetice. 

The grinding or eutting of tooth strueture, exeept it be done 
with chisels before all the deeav has been removed, is likelv 
to contaminate the as vet unaffected laver of dentine, a result 
as undesirable as it is ultiniatelv disastrous. 

If the saliva interferes with elean rapid work, the rubber 
dam must be applied. 

All that has previously been said in tlie eliapter on Cavity 
Preparation for simple, Compound, and eomplex cavities ap- 
plies in M.O.D. cavities; that is, the adjoining teeth nmst be 
scaled and polislied, and by far the best way is to subject the 
patient's mouth to a thorough prophylactic treatment. The 
dam may then be applied and the eavity preparation undertaken 
and conipleted as directed. 

Tlie tooth should then be washed with warm water, until 
no sign of debris exists; tooth and eavity are now flooded with 
alcohol (95%) and dried with a gentle warm air blast. A gen- 
erous quantity of Chloroform is now applied and again the 
warm air is used to dehydrate the tooth pres(»nting the eavity. 
The next application consists of a saturated Solution of potas- 
sium carbonate in glycerine flooding every part of the eavity — 
this Solution is allowed to remain in the cavitv for about five 
mimites, wlien the warm air is again applied. 

The glycerine will further dehydrate the dentinal tubules, 
and the carbonate of potash, held in Solution, will enter to 
efficiently occlude these with a material acceptable to the tooth 
economv. 

In Order to exclude the possibility of thermal shock, this 
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procedure may be followed up with a Solution of rosin in Chlo- 
roform, 1/2 dram of rosin to 4 drams of Chloroform. This 
makes a very tough varnish, which will cling to the dentine walls 
in the cavitv, and which will enter the dentinal tubules to somo 
extent. It is a nonconductor of thermal changes and will pre- 
vent shock to the tooth when the inlay is set and after it has 
been set. This varnish may be applied with a pellet of cotton 
and it must be dried with the warm air. 

When all these preparations have been completed, we may 
proceed to band the tooth or put a matrix on it and to force 
the wax into the cavity^ — that is, we may proceed to make the 
wax inlay. 

This should be done bv the direct method as alreadv de- 
scribed, or by the use of the indirect as an accessory to the di- 
rect as also described. 

The mode of cavity preparation advocated and illustrated 
here for mesio-occluso-distal and B.O.L. inlavs takes into con- 
sideration and partnership the small amount of contraction that 
will take place in the casting of the metal and make use of this 
property of the metal, in that thus a better coaptation is ob- 
tained between inlav and tooth. 

This preparation will not do for mesio-occlusal, disto- 
occlusal, bucco- or linguo-occlusal cavities, because, in getting 
a closer adaptation mesially or distally, buccally or lingually, 
the gold would be pulled away from the margin s upon the 
occlusal surface, and the margins upon this surface would be 
exposed to the recurrence of decay. 

SUMMABT FOB CHAPTBB VI. 
The Mesio-Disto-Ocdnsal Cagt Qold Inlay 

1. Describe the preparation of an M.O.D. cavity. 

2. Describe the preparation of the cavity for the reception of the wax. 

3. Describe the taking of the impression. 

4. What quality of the casting metal is recognized in tho preparation of 
lüosio-disto-occlusal or a bucco-occluso-lingual cavity f 



CHAPTER yil 
THE SELECTIOX OF THE PROPER AVAX 

AVax is a name given to various animal excretions or vego- 
table substances having some similar and some identical phys- 
ical peculiarities, but differing in chemical composition, and 
possessing a definite physical individuality. 

All waxes are hydrocarbon Compounds, related to the 
groups of oils and fats, common wax differing from ordinary 
wax in possessing no glycerine. 

A great many Avaxes are knoWTi to commerce and employed 
in the arts. 

The most widely known, or coimnon wax, wliich forms the 
honeycomb of the wonderful bees, is in its untampered-with 
condition, a comparatively hard substance, unctuous to the 
touch, tasteless, and of a sweet odor. It is easily obtained from 
the combs by immersing them in hot Avater, when the wax will 
float to the surface as a thin oily fluid. This fluid is dra>\Ti off 
and allowed to solidify into cakes. This wax may be bleached 
or purified into cera alba or white wax, by the following 
process : 

In the shape of thin flakes, the wax is exposed to the air 
and light until the surfaces of the flakes have been bleached, 
much after the process used in bleaching linen. The wax is then 
remelted, and thus new surfaces are brought under the bleach- 
ing influence of light and air. This is continued imtil a uniform 
white w^ax is obtained. 

Bleaching powders as chemical agents, are sometimes used, 
but they are objectionable because the whole of the chloride 
is not removed in the process, and in the subsequent burning of 
the wax, irritating and harmful fumes of hydrochloric acid are 
given off. 

White wax made pure by the process of boiling and bleach- 
ing consists of : 
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Creatino, 80 per cent, soluble in boiling aleohol and an in- 
soluble waxy substance called myricin, noarly 20 per cent. A 
small Proportion of eerolin gives liardness to the mass. 

The wax is tasteless, inodorous and semitransparent. At 
85° F. it becomes soniewiiat plastic, and may be molded with 
the fingers. It melts at 145° F. It is ehiefly used for making 
candles, artifieial flowers, and wax fruits. It has emoUient 
properties and is employed in the making of ointments. Be- 
caiise of its high price, it is often adulterated with spermaceti 
(an inferior wax ehalk), starch and finely powdered silex, etc. 

Another wax is made from candleberry, known as wax 
myrtle, wax or tallow tree, or bayberry (Myrica Cerifera), a 
small tree, or more generally a low spreading shrub, a native 
of the United States, most abundant and luxuriant in the South. 
The evergreen leaves are dotted with resin glands, and are 
fragrant when bruised. The drupes, popularly called berries, 
are about the size of peppercorns, and, when ripe, are covered 
with a greenish white wax. The wax is coUected by boiling and 
skimming them, and is afterwards melted and refined. A bushel 
of berries will yield four or five pounds. An excelh^nt scented 
soap is made from it. 

Paraffine was practically unknown to the candle maker un- 
til 1847-50, when the late Dr. James Young discovered the 
method of producing hydrocarbons by the distillation of coal 
at a low red heat. It is now prodnced in Scotland from shale 
in large quantities; in the United States, from petroleum; in 
Germany (in smaller quantities), from bro^Ti coal; and in 
Burma, in yet smaller quantities, from rangoon petroleum. 
Crude paraffine (technically **scale") contains, in addition to 
the harder paraffine suitable for candles, soft paraffine (used 
by match niakers), and a small proportion of oil. The scale is 
melted and cast into thin cakes, which are then placed on slop- 
ing shelves in an oven kept at a regulär temperature sufficiently 
high to melt the soft paraffine. The soft paraffine and oil flow 
away, and leave behind a mass of hard paraffine ready for tho 
candle maker. 

Mineral wax is a name employed for certain fossil hydro- 
carbons, occurring ehiefly in small quantities in carboniferous 
formation. The commonest one of these is ozolierite, used in 
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the candle industry. A preparation of this substance knowii as 
ozokerine, is employed in the making of ointments. It has the 
advantage over lard for this purpose as it does not spoil with 
time and age, and does not turn raneid. 

There is a great variety of these vegetable and mineral 
waxes, but tliese enunierated will suffice to enable the reader 
to learn something of the origin and properties of the most 
Avidelv known to the arts and commerce. 

It must be said that in and bv themselves none of these 
Avaxes are suitable for inlay purposes, because for this purpose, 
the wax must possess the foUowing properties: 

1. It must leave absolutelv no residue within the mold after 
it has been subjected to the proper amount of heat. 

2. It must volatilize at a temperature much below that at 
Avhieh the disintegration of the mold begins. 

3. It must remain rigid at 25° F. above the temperature of 
the mouth, which means that it will break before it will bend. 

4. It must possess when heated, the property of perfect 
plasticity. 

5. It must not flake when brought to a plastic state. 

6. It must be of a dark shade, preferably green, so as to 
more easily detect marginal deficiencies. 

7. It must be capable of being added to with hot instru- 
ments. 

8. It must be subject to the least possible Variation in bulk 
at slightly above or slightly below normal temperature. 

9. It must permit of being carved to sharp definition of 
outline. 

10. It must be reliable in these qualities so that the worker 
may be enabled to definitely duplicate his Operations. 

These properties are possessed by no single wax, and so a 
combination of waxes had to be carefullv studied out and 
experimented with in order to obtain the desired results. 

A simple stellate cavity was prepared in a molar tooth and 
wax inlavs were made for it from the various waxes offered 
to the profession. 

These wax inlavs were invested in the refractorv com- 
pounds, one inlay at a time. A separate mix of investment 
was made for each inlay. As nearly as possible, physical con- 
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cUtions, such as quantity of powder and water, and relative 
proportions, as well as teinperature, were diiplicated in each 
instanee, and tlie autoniatic niixer was iised. 

It nnist be apparent that if the pr(K*auti()ns of niakin^ a 
separate mix of Investment for eaeh inlay had l)een omitted, and 
if an attempt had been made to invest several of the wax i)at- 
terns at one time, the physical conditions and environments of 
the second mold would have been different from those of the 
first, and the conditions governing the third, fonrth, fifth and 
sixth, etc., would all have varied from those of the first, and 
from those of eaeh other, and any deduetions made from such 
experiments would necessarily have carried with them an ele- 
nient of guess and surmise, which from my point of view would 
have rendered them altogether unreliable. 

It is always well to remember that the fluidity or creamy 
consistency of the niixed refractory Compound changes as 
the moments pass, and what may l)e practically a fluid at the 
time of Investment of the first wax inlay, would provc^ to be but 
a plastic Compound at the investment of the third or fourth 
pattern, and its plasticity would be a rapidly disappearing, 
and hence much interfering, quality of very doubtful merit. 

Each mix was given an even half hour to harden and each 
flask was subjected to the flame of the Bunsen Inirni^r under a 
' * Platcheck stove. ' ' 

lipon Casting, it was found that, at a temperature that 
would not endanger the integrity of the mold, most of the waxes 
left a residue that excluded the possibility of satisfactory re- 
sults, and that, in order to clear the molds of this residue, the 
temperature had to l)e raised to a degree that made the mold 
too weak to resist internal pressure, thus obliterating margins 
and producing a casting unfit for use. 

These experiments, carried on for a lengthy period of time, 
justify my conclusion that up to the present, the Taggart green 
wax is the most ideal wax with which to work. 

SUMMAEY POR CHAPTER VH 

The Selection of Proper Wax 

1. What is a \vaxf 

2. What uro tho propcrtioa a wax inust j)ossoss to niako it suitablo for inlay 
piirposes ? 



CHAPTER VIII 

MAKIXG AND CARVING OF THE AVAX IXLAY BY THE 

USE OF THE DIRECT METHOD 

The wax may be brought to the proper state of plastieity 
by dry or inoist heat, greater care being necessary if the direct 
flanie is used. 

Until an autoinatie wax warnier iiiade on correet principles 
is readily ol)tainable, hot water heat is to be preferred and a 
serviceable wax warmer and softener niay be made by taking a 
small glass with a diverging or flaring mouth, and fitting into 
it a eork of a size that will, npon partly descending into the 
glass, also aet.as a eover to retain the heat present there. 

Bankers' pins are inserted into the cork and are allowed 
to so penetrate it that the points will reaeh into the hot water. 
The cones of wax are then speared upon these pins, and the 
cork carrying the pins, whieh in tnrn carry the wax, is now al- 
lowed to drop into the glass containing the water at a tempera- 
ture of 140° F. 

The wax-laden cork will float and will allow the hot water 
to play aronnd the impaled wax and evenly soften it. 

A wire loop or glass pin push button placed npon the top 
or outside of the cork will facilitate the handling of it. In 
about two minutes the wax will be plastic enough to be used. 

It is now removed froni its pin, and with the pressure of 
thumb or index finger it is forced into the cavity. The pres- 
sure is to be exercised in one direction only and that is in the 
direction of the floor and perpendicularly to the walls of the 
cavitv. 

AVhile the wax is being forced into the cavity, lubricated 
tvith a Solution of castor o'il and glycerine, half and half, it will 
gradually begin to stiffen; and when the finger or thumb has 
flattened the surplus of it against the tooth surface, a stream 
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Fi^. 146. — Tlic Taggart automatie nax warmer. 
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Description op Taggart Automatic Wax Warmer 

(See opposite page) 

**Thi8 Instrument, an automatic wax warmer, has as a heat- 
ing element a 16-candle-power lamp, with a carbon filamcnt. The 
earbon filament is being abandoned for lighting purposes, because 
it furnishes more heat than light. The Tungsten filament fur- 
nishes more light than it does heat. For that reason I have used 
the carbon filament to furnish the heat. 

**The principle on which it works is this: We have here a 
glass disc, which we can tum to one side in order to place our 
wax on it. On account of the heat all Coming from one direction, 
a metal disc or surfacc that was flat would receive heat upon its 
Upper surface, and the under surface of the wax would be cool. 
I found that one of these disc glasses is thin enough so that as 
the heat strikes it, it is reficcted back so that the under side of 
the wax is warmed as well as the upper. I have had wax on here 
for fif ty-six hours at a time, and when I examined it, it was plastic 
in its mass, and no more beated on the upper than on the lower 
side. 

"The electric heating apparatus was hard to control auto- 
matically if the current were allowed to go in a continuous path, 
but by adopting the principle I have used here, of having the 
heat all on or all off, it permits the intermittent heating of a thcr- 
mostat. It beats the thermostat, and as soon as it gets a little too 
warm it breaks the electric circuit. As soon as the electric circuit 
is broken the thermostat begins to cool down, and the thermostat 
throws the current into the lamp again. It works by excessive heat, 
and it shows there is not a one-hundredth degree of difference in 
temperature between the surface on one side or the other. Some- 
times it will flash 50 or 60 times in a minute; sometimes slower. 
The reason is, it is a very sensitive test of the voltage that is 
passing through the wire. You have often noticed that when 
the lights would go up high it would make your room light enough. 
When the current is at a high voltage the lamp is heated more, 
and that works the thermostat quicker, and as soon as it is worked 
quicker it immediately drops down. The dancing you see is 
worked by that voltage. 

**The wax is placed on this glass disc and the even tem- 
perature throughout the whole mass has a great deal more to 
do with the correct molding of wax in a tooth cavity than you 
think. It is peculiar, but a soft, wobbly condition of the surface 
of wax will invariably make it shrink from the cavity walls; 
whereas, if you have a wax of uniform texture, it will move to 
its place in an exact way, and there will be no ehang^ in form 
when it cools oif." (Taggart — liems of Interest, June, 1911.) 
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of cold water is cUrected upon it and the force whicli compelled 
it to assume its iiew sliape is renioved. 

An explorer may now be inserted into tlie body of the wax 
inlay and it may be withdrawn to be carefully exaniined. 

If the wax was in the proper plastic condition, and all 
directions have been carefully followed, the wax inlay, if the 
cavity be simple, will be a perfeet impression of the cavity, and 
it may be replaced in the tooth to assume its final shape, which 
will be a perfeet wax complemeiit to the niacrosoopic anatomy of 




Fig. 147. — A glass of waler at a temperMurc of 140° F. A lurfje cuik tHrry- 
iuj; tnu banker's piim upon which two pieces of inlay wax nie impalcd. A piu to 
Bcrve BS a haDdlt- inserteil into tlic upper surface of the cork. Tlie two picccs iif 
wax are cuiiatanlly submpiged in the water. The mrk seals the glas^s and kocps the 
temperature niore or Ipss cimstant for an apprwialile length of time. 

the tooth, and which shape is created with carvers and bur- 
nisliers of the different patterns illustrated. 

M'ith a pellet of cotton dipped into oil of eajeput or aleo- 
hol, and deprived of niost of its oil or contents by rolliu^ the 
pellet in a toM'el or napkin, the wax inlay is finally polished, 
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caro being exereisod to always polish towards the margins of 
the eavitv. 

» 

Again tlie explorer is iiiserted into the body of tlie wax, 
midway betweon all margins, and the wax inlay is removed 
from the mouth, to be transferred to a glass of cold water until 
it ean be surrounded with and imbedded in the refractoi'v 
Compound. In a very delieate wax inlay, it is wiser to nse com- 
pressed air to remove it from its seat in the eavity; this ean 
readily be done by applying the blast of air at the eervical part 
of the inlav. 

In Compound cavities the technic of preparing the wax for 
the making of the wax inlay, is, of course, the same, except 
that the tooth is banded in extremely large restorations, when 
it becomes necessary to join two or more of the cones of wax 
in Order to obtain a piece large enough for the inlay, and some 
surplus against which to apply the force. 

AVhen this becomes necessary, two cones of the softened 
wax are brought together at their base, and a hot spatula is 
drawn longitudinally through both cones at four or five places 
on the circumference, and twice through the joints of the cones 
horizontally. This will result in an inseparal)le piece of inlay 
wax twice the usual size. 

If the piece has stifFened too nmcli in the process of han- 
dling, it is again impaled upon the pin and placed in the hot 
water to become properly plastic. 

The large piece of wax is now removed from the water 
bath and forced into the cavity, care being taken to exercise the 
pr(»ssure in one direction, that of the* floor of the cavity, and 
perpendicularly to the walls of it and the band which sur- 
rounds it. 

The wax will gradually cease to yield to the pressure, 
and while the force is still in place, the wax must be chilled 
with a stream of cold water. 

In this manner the» handling of wax is brought about under 
pressure, and thus the shrinkage and expansion of waxes, so 
nuich talked and written about, and worked up into red letter 
scareheads by investigators who shoot off at a tangent, really 
deserve no consideration at all if the t(»chnic laid do\\Ti bv the 
originator of the process be foUowed to the letter. 
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To repeat a point to be caref uUy observed : the easiest way 
to make a wax inlay for Compound or complex cavities is to 
convert them into simple cavities by placing a copper band 
over and around them. 

These bands may be made up in quantities out of sheet 
copper 36-gauge B&S and kept on hand, or a matrix such as 
illustrated in Figs. 149 and 150 may be used. 

The case presenting itself, a band of suitable size is se- 
lected, trimmed to gingival contour, and placed over the tooth 
after the cavity has been prepared. 

The softened wax may then be forced into the cavity 
against the walls of the band, the pressure may then be removed 
and a stiff cone of wax may be forced into the mass within the 
band, the center of the mass having first been softened with 
a suitable hot Instrument. 

It may be well to reiterate here that the wax is thoroughly 
plastic that is forced into the cavity, the pressure being ex- 
erted in one direction, and that while the force is still upon 
and behind it, it is greater than the force acting upon the 
molecular structure of the wax in its attempt to shrink or alter 
its form; thus the deleterious part of the shrinking force or 
tendency will be overcome, and the result will be a wax Alling, 
occupying every part of that cavity and abutting all margins 
accurately. It again becomes a question of two forces acting 
in opposite directions upon a movable body (the wax), and 
it must be clearly seen that the greater force, if properly ap- 
plied, will prevent any change of form in the wax, in the wrong 
direction after it has induced it (the wax) to assume a certain 
definite shape; to-wit, that of the cavity. 

At this time the various margins occupy, or should oc- 
cupy, the Operator 's entire attention. With the proper carvers, 
all marginal surplus of wax is removed. With right and left 
burnishers and always in direction of the various margins that 
part of the work is completed before we proceed with the carv- 
ing of the occlusal surface in order to restore occlusal balance. 

A large ball or egg-shaped burnisher is heated in the gas 
or alcohol flame, or it may be attached to the switchboard, and 
the occlusal surface of the wax inlay, resting in the ca\dty, is 
softened sufficiently to enable the patient to occlude and tritu- 
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gpatula, a aet of right and left and straight flat bumiahers, lanects, 
right and left earvcra, aDd band drills used bj tho author. 
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rate; if the wax be lacking in bulk, a portion may be added. 

In the case of an inlay for a lower tooth, we simply place 
a piece of inlay wax upon the oeclusal surface of the wax inlay, 
and with the hot burnishers the two waxes are united. 

In an upper case, it is advisable to first soften the oeclusal 
surface of the wax inlay in place, and then carry an addi- 
tional piece of the wax into the softened surface. The union 
is conipleted by again using the hot instrument and virtually 
nielting the added portions into the wax inlay. 

AVhen the required bulk is obtained, and sufficiently sof- 
tened, the patient is allowed to occlude and to triturate, and 
again to simply occlude and hold that position while a stream 
of cold water fixes the wax. 

None but the oeclusal surface wäll undergo any change, 
all margins will l)e found undisturbed, since the softening proc- 
ess was not carried to any marginal portion. 

When the maxillarv tension is removed and the nioutli 
opened, the proper landniarks for oeclusal carving will be 
clearly indicated and must be rigidly adhered to, if an oeclusal 
surface that will be truly serviceable in the füll sense of the 
Word is to be obtained. 

SUMMABY POR CHAPTER Vni 
Making and Carving of the Wax Inlay by the TJse of the Direct Method 

1. Describe a method of bringing the wax to the proper state of plasticity 
by moist heat. 

2. Describe the method of making the wax patteni if the cavity is a simple 
one. 

3. Explain the details of preparing the pattern for Compound or complex 
cavities. 

4. Describe the finishing of the margins. 

5. Describe the technic of carving the pattern to restore the oeclusal surface. 



CHAPTER IX 

TAKIXCt an IMPRESSION OF THE CAVITY AND 
MAKTXG A DIE FOR PROCEDURE BY THE 

IXDIRECT METHOD 

The problcin of makin^ a cast gold inlay l)y means of thc 
imprc'ssioii or indirect method, shoixld really not be consid- 
prod as a prolilem l)y itself, bocausc as such it at preseiit ad- 
mits of no Solution worthv of the nanie. 

If used at all, it should provo Init an accossory step in the 
direet method, and so be employed in eavities so inaeeessible, 
and linder cireunistanees so reinote that the infrequency of 
these stipulations shall in theniselves exclude it from the rou- 
tin(» of dailv work. 

• 

Sonie disto-oeelusal eavities in the third niolars mav call 
for the indirect method as an aid to the direet, but under no 
cireiimstanees should suffieient relianee be placed on an im- 
pression of such a cavity to complete the inlay lipon a die made 
from this impression, without giving the wax its final shape 
in the cavitv itself. 

The verv name which the advocates of this method have 
given it, namely, the indirect method, in itself stamps it as 
something remote, far off; labor and time and energy are 
wasted in attempts to have an assistant assume that part of 
the constructive work in the laboratorv which should be done 
riglit in the mouth. 

These advocates who claim satisfactorv results from their 
procediire, are l)eing misled by burnished margins of their in- 
lays; they lose all frictional relation between their product 
and the cavity it is to occupy, but they honestly overlook the 
fault, grave though it be, because the method shifts responsi- 
l)ility to give time to work. 

The fact is, that if no better inlay coiild be made than the 
best which have been made up to date by means of the indirect 

139 
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method, the entire process of cast gold inlays would be a medi- 
ocre palliative measure, instead of the greatest boon to the 
dentistry-requiring public, and if that had been the best it were 
possible to obtain, I doubt much if it would ever have been given 
to the profession at all. 

The first step in the construction of an inlay is to take a 
perfect inipression of the properly prepared cavity. If the 
direct method is to be employed, that impression must be taken 
in the inlay wax. If the indirect method is to be employed, the 
initial impression is taken in a modeling Compound, preferably 
^* Detroit." 

The most persistent argument of the advocates of the in- 
direct method is that they can not get a proper pattern of the 
cavitj'^ in using the direct method; in other words, they can 
not get a perfect impression of that cavity in inlay wax. 

If that be true, how does it happen that they can get what 
they consider a perfect impression in a Compound, not nearly 
so reliable in its physical properties as is the wax they should 
use. 

When the direct method is employed, the margins of the 
cavity in the tooth are an ever present help to thorough work, 
and an ever present deterrent to the slip-shod, just-as-good 
results. 

Once the margins are öbtained, the major part of the 
carving may be done outside of the mouth, and the wax inlay 
replaced from time to time to insure correctness of manip- 
ulation. 

Proper occlusion may be öbtained beyond the question of 
a doubt, and that, without the additional work of taking an 
additional bite in a filmy piece of wax, and Avithout taking an 
inipression of the affected tooth, carrying the Compound im- 
pression of the cavity, and of the surrounding area for a 
guide to the desired correctness, and often that is as far as ono 
can get to the correct result, ergo the desire for it. 

The answer is made that while all of these steps are nec- 
essary, they may be done in the laboratory, and here the great 
niass of errors, which foUow the use of such materials as com- 
poimds, plaster, amalgams, Variation in mass, temperature, and 
physical structure in the hands of a laboratory assistant, who 
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can oiily begiii working upon and with these materials, after 
thc errors have crept in, all combine to give a result not looked 
for, and this result is niade to assume a seinblance to the one 




Fig. li9B. 

Fig. 149. — The Upper ßgurc sliows a piecc o( sheet coinicr 33- or SC-gauge, 
cut an illustratcd. The lower ligure shows thc same pioce of copper formed into a 
band and locked l»y Ix'urliiin surplua back upon itsolf. Note at iia tvro vertieal and 
two horiioiitnl cuta to allore thc iniproviaed baod to I* forci'd apart in Order lo ob- 
tain conlact with adjacent teeth. 




looked for by iisiiig: the burnishers freely, and tlie good or 
fairly good margins deceive niost of us. 
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Th(»y who admit their ineapability to inake an aeeurate 
impression of a cavity in inlay wax, have never faniiliarized 
theniselves with its physical properties, and should start riglit 
there. Let them study the wax, its physical properties nnder 
various teinperatures, its adaptability, its toughness, etc. AVork 
it carefuUy, nse it as if it were something alive, vibrant, re- 
sponsive; for it has in it all the things that give life and re- 
sponsiveness, put there by a very Inspiration. Then let these 
indirect method men compare their results of the time at band 
and the time past. 

The advocates of the indirect method obtain an impression 
of the ca\dty for which they expect to make an inlay, and tliey 
construct a die upon and into this impression. The result is a 
partial model of tlie tooth to be inlayed, the partial model be- 
ing made of amalgam or cement, preferably the former. 

Some proceed to form the wax inlay in this very die, whicli 
is equivalent to making a complement to the human anatomy 
wdthout ha\dng that part whicli is to receive the complement 
before you in its entirety. They guess at bulk, width, length 
and contour, and if they guess correctly, the indirect method 
is a success and they proceed to give it to those whom they 
designate as the rank and ftle of their profession. 

Now, let me ask this of the rank and file and laymen: 
AVhat would we be likely to think of a man who tried to sup- 
ply a part of one finger of a band without having the wliole 
of that band before him all through the Operation ? AVould wo 
consider him correct! Of course not, because he will have 
constructed the complemental portion without due rc^ference to 
the whole; Anthout having at bis disposal a comprehensive 
view of that with which the complemental part nmst ever in- 
terplay and harmonize, and so the least these indirect method 
advocates can do is to have before them a complete model of the 
tooth. Some of them, realizing this, obtain a wax bite (in- 
definite and inaccurate), and so to speak, plant this die into 
the wax bite, filling in the rest of it with plaster. Too often, 
almost always, a microscopic shift takes place, and multi- 
microscopic errors are the result. 

They are also prone to harp upon the subject of gold and 
porcelain inlays, as if the problems were one, ignoring pur- 
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posely or otherwise, the faet that tliere is iio comparison be- 
tween the two, oxeept that both aet as fillings or inlays for a 
tooth. 

The preparation of the cavity is wholly differeiit; the phys- 
ical properties of the material are wholly different ; the method 
of constriietion after obtaining impression and die is wholly 
different; and tlie problenis or obstaeles in the way of niak- 
ing poreelain inlays for posterior teeth by the nse of the direet 
method, are niany tinies greater than when we are working 
in gold. 

So in justice to theniselves and the art, and for the sake 
of those who read and wish to learn, they sliould be more eare- 
fully aeeurate in their statenients, and less confusing to the 
learner. They speak of the advantage of the indireet method 
in case of failure at the time of easting, ignoring the faet, 
that they (with eniphasis on the theij) have a failure as the 
result of every so-ealled sueeessful easting. 

If thev tested the maehine before everv easting; if thev 
were always eareful to properly mix the Investment, and to 
always duplicate that proper mix; if they took the time to 
learn how to properly manipulate the wax: if they were eare- 
ful to note the boiling i)oint of the gold they w(»re using for 
their easting, whieh is eonsiderably different from the fusing 
point; assuming that all their materials were elean; and if with 
all the foregoing, they used the direet method, they would not 
need to consider the possibility of failure. 

They say that the **Great Taggart" (and they are eare- 
ful to say '*great"), and a few of his elosest followers perhaps 
(note the perhaps) ean do the work l)y the direet method, and 
show perfeet results; thus eonvieting themselves by the ad- 
mission that they have not followed the Great Taggart. Thus 
they admit the perfeet r(»sults of Taggart and his elose fol- 
lowers, but they want the rank and file of the profession to 
follow them, even though they qualify their results as but fairly 
aeeurate. 

If Taggart obtains perfeet results (whieh they admit), 
and if the elose followers of Taggart obtain perfeet results, 
and if it is perfeet results they are trying to obtain, elearly 
the easiest and surest wav is for theni to follow the direetions 
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they have been persistently trying to confnse and obscure for 
the rank and file of the profession. 

They are of course M-asting their tlnie, and the üme of 
those M'ho follow their indirect-method-ward pointing index 
finger, and it inay not please them much to contemplate the 
fact that a waste of time is a waste of life. 

AVe shall, because of the foregoing, take np the indirect 
method of making a wax inlay only as an accessory to the di- 




Figs. 151 and 132. — Hinged trays liesigncd aiiJ constructed by the author für 
taking correct inipressiona of mesio-disto-occlusBl eavities and teeth upon ivhieh 
they prcsoiit. 





Mesio-occluwl 



rect, remembering that the wax must be given its final shape 
and fitting in the tooth cavity itself. 

AVith this end in view, the hinged and perforated trays 
here ilhistrated, were constnicted in their various si7.es and in 
respect to the tooth forms for which they were made; they 
are universal in applieation, 

There are ten trays for the iipper molars, divided as fol- 
lows: 
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Two riglit Upper for disto-occlusal cavities. 
Two right upper for iiiesio-ooclusal ca\ities. 
One right upper for niesio-disto-occlusal cavities. 
One for right upper hicuspids for disto-occlusal cavities. 
One for right Upper hicuspids for inesio-oeclusal cavities. 
One for right upper hicuspids for mesio-disto-occlusal cav- 
ities. 

Fig. 156. — Hingpd tray in position. Impression of iiiC9ii>-i.liHto-oi?duBal cavity partly 




Fiy. 157. — Hinged tray in cloacd position. Complcting impression of mpsio-djsto- 
occlusa) cavity and tooth upon whkh it prespnls. 

Several hinged trays in tliree sizes, as illustrated, are made 
for use upon anterior teeth, when occasion presents itself. 

These trays enumerated for the riglit upper are dupHcated 
for the left side of the superior niaxilla, exeept that the trape- 
zoidal angles are changed to conform with the requirenicnts. 
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Oiily half of the number of trays is reqiiired for tlie lower 
molars; for wliat will serve as a disto-oedusal trav on the 
right side, may be used as a niesio-ocelusal on the left; and so 
but two mesio-occlusal and two disto-occlusal, and one niesio- 
disto-oechisal trav for the molars, will be necessarv. 

We shall need one mesio-occlusal and one disto-occlusal 
tray for the second bicuspid and the same nunib(»r for the first 
lower bicuspid right and left. Two sizes of hinged trays for 
each anterior lower tooth may be made. Right and left being 
interchangeable, only six trays will be required for that region. 

When it becomes necessary to obtain a reliable impression 
of a properly prepared cavity, the corresponding tray is se- 
lected and that part of the tray whicli is contiguous or not 
hinged, is filled with a small amount of modeling composition, 
softened in the Bunsen burner. Gare is to be exercised not to 
burn the Compound. 

The two hinged and lubricated portions of the tray are 
inverted and used as a handle. 

The compound-carrying tray is now carefully l)rouglit over 
the tooth and centered; then with a direct pressure upward or 
do\\Tiward, as the case may be, the cavity is filled, and that 
part of the tooth enveloped in the soft Compound. 

Because of the unyielding tray, the impression material 
will be forced against the margins of the cavity, while the sur- 
plus vnll be expelled buccally and lingually. 

The two hinged wings of the tray previously lubricated, 
are quickly closed upon the buccal and lingual side respec- 
tively, and the surplus of the Compound is held against the 
tooth under pressure. 

A stream of cold water, directed upon the tray, Avill cliill 
the Compound. 

The hinged wing upon the lingual or ])alatine surface is 
again inverted, the surplus Compound is cut away Avitli a sliarp 
lance; that surface of the tooth is lubricated with some white 
vas(^line; a small piece of softened impression material is plac(^d 
upon the imier surface of the wing of the tray, and Avhile the 
latt(M' is firmly held in position, the former is closed down upon 
th(^ tooth surface, and moderate pressure is a])i)lied. 
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A strpam of eold water will accelerate the liardening of 
tliat surface, and the hinged wing upon the buecal surface is 
subjeeted to the saiiie inaiiipulation ; that is, it is iiiverted, the 
surplus cut away, the tooth surface is lubricated, and a piece 
of softened Impression material is placed upon the hinged sur- 
face, when it is again reiiiverted and forced to place. Again a 
streani of cold water aceelerates hardeiiing of the Compound. 

Whatever surplus of Compound niay show gingivally, may 
be remove<l with a shacp lance, and we are now ready to obtaiii 
an impressiou of the surrounding teeth, a model from which 
Impression may give us our cavity and its rightful environment. 

It will he necessary to keep the saliva ejector in the pa- 





Fig. 15S.— C"mpli'te impiossion iif tootli anü ci 

pressiou of adjaeent teeth, i-«id}- for the packing of a 

Fig. 150. — Complpte impreasion of tooth and eo' 



i from the mouth. 



tient's mouth, in order to carry off the water usod in chilliiig 
the Compound. 

A unilateral tray for the partieular side of the mouth is 
selected. A mix of plaster of Paris, of the coiisisteney of thiek 
cream, is put into it, and tlie tray, plus plaster, is quickly car- 
ried to the side of the mouth and carefully forced to place. 

The plaster is given from five to ten minutes to set, and 
a spray of cold air is directed upon it whUe it is setting, when 
the cup is removed aiul the plaster impre.ssion carefiilly bro- 
ken away from the tooth. The buecal or labial portion is 
removed first, by placing the index fiiiger of oue band under 



148 GAST GOLD AND PORCELAIN INLAYS 

the plaster buccally, and keeping the index finger of the other 
band npon the morsal surface of the Impression. 

The patient is then directed to open the mouth much wider, 
the index finger nnder the biiceal side of the impression is ro- 
tated towards the oral cavitv, and nsuallv no difficnltv will be 
experienced in the removal of that part of the impression. 

An upward and doA\Tiward pressure lipon the lingual part 
of the impression \\ill readily dislodge that portion of it, and 
so all parts of the plaster may be gathered to be again re- 
assembled in the cup after they have been allowed to bocome 
moderately dry. 

The Compound carrying tray will be found in perfect eon- 
dition lipon the tooth requiring the inlay. 

All evidence of plaster is now removed, and the outer or 
biiccal liinged part of the tray is again inverted, as is the lin- 
gual or palatine. 

Grasping these two hinges, mesio-distally, the rest of the 
impression will come out and may be brought into füll view 
outside of the buceal cavitv. 

Again the two hinges are put back into their respective 
positions, and we shall have an impression of the entire tooth, 
for which we are about to make a metallic complement. 

Because of its peculiar position within the plaster impres- 
sion, the tray carrying the Compound impression of the cavity 
will be immovably fixed. More plaster is added to the plaster 
impression in order to strengthen its walls; all the plaster is 
varnished, and we are ready to pack the amalgam into the 
Compound impression, so as to form a die, reproducing the 
tooth that requires an inlay. 

THE MAKIN6 OF THE AMALGAM DIE 

For the purpose of making a die, either a silver or copper 
alloy may be used. 

The writer has been able to obtain much more clearlv de- 
fined margins and outlines with the copper alloy, and woiild, 
therefore, conmiend it for this purpose. 

It is also much harder and not nearlv so likelv to become 
subject to distorting inaccuracy. 
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A quantity of the alloy, varying directly as the size of tlie 
case, is placed in an iron spoon and carefully heated over the 
Bimsen flanie nntil the globnles of mercnry appear npon the 
snrfaee of the small copper amalgam briquettes. 

The merciiry-exuding mass is now throA\Ti into a AVedg- 
wood mortar, and thoroughly macerated nnder pestle. Tliis 
maceration is kept iip nntil the mass seenis and f eels sniooth ; if 
the mix appears thick, more mercnry ninst be added, so that a 
thin and readily flowing mass may be obtained. 

The Wedgwood mortar is now npset upon a sheet of 
manilla paper, and with a stout, broad spatula of German sil- 
ver, or a polished steel knife, the amalgam is spread over the 
largest possible area of the paper in a thin film, and consid- 
erable pressure is nsed to make certain of the smootlmess of 
the mass. 

AMien this has been attained, the amalgam is divided into 
three portions ; the first portion shonld be large enougli to cover 
all margins as well as the seat and walls of the cavity, the 
second portion, abont twice the size of the first; and the tliird 
portion, abont again as large as the second. 

The first portion is now put into a piece of chamois and 
twisted up into a ball. A part of the mercnry is expelled by 
twisting the chamois, but nnder no circnmstances mnst too great 
a pressure be applied, as that wonld make the mix imfit for nse 
at this stage. 

Pointed instraments, the points which have been rounded, 
are then nsed to place the soft amalgam in apposition 
to every margin, wall and seat of the cavity, and when 
that has been accomplished, smooth flat plugger points are 
substitnted for the pointed instruments, and the amalgam is 
patted down into every portion and np to every margin of the 
cavity Impression. 

The second portion of amalgam is now put into a piece of 
chamois, and the chamois containing the amalgam is twisted 
into a ball. A greater portion of the mercnry than was ex- 
pelled from the first portion of amalgam, is now expelled from 
the second portion ; in fact the latter must be f airly crisp to be 
fit for use. 
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Larjje ball and egg shaped burnishers are used to place this 
criKp maßK ov<T and into thfi amalgam already present in tbe 
iinpresßion. It will be noted that under constantly applied 
pressure, tbe newly added mass will take up tbe excess of mer- 
cury in tbe nias» fir»t put into tbe impression. 

Finally, tlie tbird portion of amalgam is put into tbe 
cbainoi«, and subjected to tbe sanie sort of, bnt slightly in- 
creased, presKure, so tbat nearly all of tbe luercury will be 




i nf amalBam replico of tootli r^quiring reatora- 
t rclatioD to adjacent teoth. 




Fi«. IUI.— M.idol Uli) 



expi'lleil nnd tbe nnialgnni iieconies quite bard and but just work- 
nblc. 

AVitb Inrge, fint packin^ iustrunients tliis luass is now 
griulually and witb ennstantly increasing pressure and a roek- 
ing inotion. pul into luid mito tlio rest of tbe amalgam. 

'riie excess of nu'reiiry. if aiiy be preseiit. is now removed 
by buriiisbiiig several biyers of tili foil over tbe Hat snrface 
of llie niass. niid witb a (lal ehisel-eiul instrument. an irregulär 
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reoess eqiial in deptli to aiiout one-tliird of its gi-eatcst diameter, 
is suiik into tho mass of ainalgam. 

The plaster Impression carryiiig the hinged tray aiid Com- 
pound impression wliicli contaiiis tlie amalgam which lias boeii 
introduced, is now laid aside for at least twelve hoiirs to give 
tho amalgam an opportunity to thoroughly crystallize. 

The next step shonid he the immersion of the amalgam- 
caiTving Impression into water, and the filling in of the rest 
of the impression with plaster of Paris, when, after three-ciuar- 
ters of an hour or one hour's tinie has elapsed, the impression 
tray is freed froni siirrounding plaster, the plaster impression 
is carefuUy broken and cut away, exposing a plaster cast carry- 
ing tlie hinged tray and Compound. The cast is now immersed 




Fig. 162. — Oi-duiJed modeis of cabc requiring resi 
Bipli the anialciim 'lie in correet relative position and 
tlic lovrer nmdel. 

in water at a temperature of 135° to 140° F. for about two 
niinutes, when the hinged portions of the tray may be easÜy 
inverted and all of the Compound impression removed from 
amalgam tooth and cavity. 

"We liave now before us a plaster cast aecurely carrying 
a coniplete copper amalgam reprodnetion of the tooth requiring 
a gokl inlay, and if the directions prescril)cd above have been 
studiously foUowed, the cavity in which the wax inlay is to be 
formed niay be used as a working base xipon which the pre- 
liminary carving may be done. 

A wax bite previously secured from tlie patient's niouth 
is now mounted upon the plaster cast that earries the amalgam 
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tooth, and the opposing teeth are secured by filling the wax 
impression on the reverse side of the wax bite with a mix of 
plaster of Paris. Both iipper and lower may now be mounted 
lipon an adjustable erown articulator. 

When the plaster has set, the articulator carrying the 
models and bites is immersed in hot water, and the wax bite 
is removed, diselosing the amalgam tooth in the correet rela- 
tive oeclusal position to the opposing teetli. 

All of these opposing teeth are now tlioroiighly varnished 
with a thin Solution of sandarac, and this is allowed to harden. 

We are now readv to make our wax inlay f or the cavitv. 

A cone of inlay wax of suitable size is made ready for use 
by softening it in hot water in the manner described under the 
heading of making and carving the wax inlay by the direct 
method. 

The softened cone of w^ax is forced, as also previously de- 
scribed, into the lubrieated cavity, in this instance, of the amal- 
gam die instead of the tooth. 

While the wax is under the influence of the finger pressure, 
it is chilled and held in this position until it has hardened, then 
the pressure is removed. 

All we are concerned wdth at this stage of the Operation 
are the margins and seat of the cavity, and the approximation 
of the wax to this seat and these margins. 

With the proper carvers and flat burnishers, right and left, 
all but the oeclusal surface of the wax inlay is completed at 
this time. 

A stream of cold water will thoroughly harden the wax 
and a jet of cold air will dry it. A ball bumisher is now heated 
in the Bunsen flame and the uniinished oeclusal surface is sof- 
tened centrally; that is, the hot instrument is allowed to enter 
the w^ax inlay about half way dow^n into the body of it, care 
being exercised not to allow the heated instrument to work 
through the wax onto the seat of the cavity, or up to the mar- 
gins of it. 

The varnished and faintly lubrieated opposing teeth are 
now allowed to descend or ascend upon the wax in order to 
designate the landmarks for oeclusal carving. 

A close study of tooth anatomy should be made by the in- 
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lay Avorker, with a view to eorreet reprodiiction of tooth sur- 
faces in general and the ocelusal surface in particular; the 
sulci and deep fissures, the extreme cnsp, elevation, the im- 
portant marginal ridges, functioning in their capaeity as guard- 
ians of the interdental tissues, all these must be carefnlly re- 
produced in outline, but not in bulk; in other words, the im- 
portant thing to bring about is an exact reprodution of the 
part of the tooth Avhieh is lacking to make it a perfeet dental 
Organ, but the complemental portion in wax nmst be as much 
greater in all surface areas as the amalgam cavity \\4th all its 
surfaces, seat, margins and angles, is smaller than the eavity 
in the tooth. 

This Variation between the tooth cavitv and the die eavitv 
in size, is but microscopic, and liardly appreeiable to tlie eye, 
nevertheless, it is suffieient to spell failure for every easting 
made by the indirect method unless this means is taken to 
overeome the defect. 

The articulator and models whieh carry the inlay are put 
aside until the patient appears for the next sitting. The inlay 
is removed f rom the die, mounted on the cork wliich carries a 
bankers' pin, the pin being inserted wliere the sprue \nre is to 
be subsequently attached. 

The wax inlay thus mounted is then submerged in a water 
bath, the temperature of the water being about 120'' F. After 
a lapse of two minutes it is carefuUy removed f rom the pin and 
placed upon a glass slab; the temporary stopping is removed 
from the tooth; the cavity is flushed with warm water; and the 
wax inlay is put in the cavity, a firm and ever increasing pres- 
sure being exerted in the foUowing directions: 

If the ca^4ty be a disto-occlusal one, in an upper tooth, the 
pressure must be directed upwards and forward. 

In mesio-occlusal cavities, the pressure must be upward 
and backward. 

In the Upper mesio-disto-occlusal cavities, the pressure 
must be upward, but the points against w^hich the pressure is 
exerted must be the marginal ridges of the wax inlay. This 
can be accomplished by making a V-shaped cushion of the thumb 
and index finger, or the thumb and middle finger of the right 
band. 
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If the eavity is a disto-ocelusal oiie in a Iower tooth, the 
pressure exerted upon the wax inlay niust be direeted down- 
ward and forward. In Iower niesio-oeclnsal cavities, the pres- 
sure must be do\Mivvard and baekward, and in Iower niesio- 
disto-ocelusal eavities, the pressure must be direeted dowTiward, 
and it nuist l)e exercised against and upon the marginal ridges 
of the inlav. 

AMien the wax thus slightly warmed has been plaeed in 
the eavity, and the carefuUy exerted ever-inereasing force is 
applied, the inlay will begin to j^eld under this pressure and 
seat itself against every part and margin of this eavity. 

Presently the wax will eease yielding, but the pressure nmst 
be maintained, and a stream of eold water is direeted upon and 
around it to thoroughly harden it. 

AVith the various earvers and right and left burnishers, 
all margins are now earefuUy gone over and the ocelusion made 
perfeet. 

The interdental and gingival portions of the wax inlay are 
earefully burnished with the flat right and left blade burnish- 
ers, the eontaet area between the wax inlay and the next tooth, 
if any be present, is earefully looked to, and the wax is pol- 
ished with a pellet of eotton sparingly moistened in oil of 
eajeput. 

An explorer is inserted into the distal part of the inlay 
and it is earefullv removed from the eavitv and the mouth, 
placed upon the palm of the Operator 's left band, so that the 
disto-proximal or mesio-proximal portion of it be uppermost. 

The Sprue wire is heated in the flame of the Bunsen burner 
or aleohol lamp, and inserted beyond the depth of the ring 
upon it, nüdway between the bueeal and lingual extreniities of 
the inlay. Onee tlie sprue wire has in its heated eondition en- 
t(M-ed the inlay, a gentle stream of eold water is played upon 
the extreme end of the sprue wire, or better, upon the fingers 
that hoUl it until the wire is eold. This must, of eourse, be done 
by the assistant; if none be present, the patient's help may be 
(Milisted Tor the purpose or the tweezers may be used. 

A soft rubber sponge plaeed at the bottom of a glass of 
water, stM-ves to effieiently support the wax inlay-earrying sprue 
until the eotton roUs are applied on either side of the patient's 
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tooth; the saliva ejector is plaeed in positioii, the eavity thor- 
oughly dried out and iilled up with temporary stopping; the 
patient is dismissed. Wlien we are ready to embed or invest 
the inlay in the refractory eomponnd, it is removed from the 
watery sponge bed, by grasping the sprue A\dre carefnlly with a 
pair of tweezers. The wax inlay is dried with a gentle jet of 
cold air and the spnie wire, plus inlay, is mounted upon the 
erueible foriner. Such pits or grooves as iiiay seem neeessary 
to the Operator may now be carved upon the wax with a small 
Sharp lance, remembering that it is easier to do this in the wax 
than in the metallic duplicate of it. 

It may as well be said here as anywhere, that not inuch, 
if any, dependence should be plaeed upon these grooves or pits 
as retaining factors between an inlay ca\dty and an inlay, and 
personally I resort rarely, if at all, to this praetiee, for reasons 
to be touched upon later. 

Now, before proceeding to the next step in the eonstrue- 
tion of a cast gold inlay, may I be permitted to ask the advo- 
cates of the indireet metliod, to again read what has l)een said 
in regard to direetions for taking the Impression, making the 
die, and carving the wax inlay by means of this method. In 
füll justice to the patient, to the art, and to themselves, let them 
read and let them construct an inlav as thev read, and let them 
implicitly follow direetions, and then let them construct an 
inlay in accordance \\ith their usual procedure; let them then 
compare both results by putting the finished products into the 
tooth cavitv. 

In the first instance they will have a complemental prod- 
uct whieh will interplay with all the cavo-surfaces of the tooth 
with a grateful, frictional, and supporting contact, and as to 
what they will find in the second one, I am ready enough to leave 
to their judgment, providing they have examined the first. Up 
to the present time I have found no other means of making an 
accurate inlay by the indireet method, except the one minutely 
described, and when the advocates of the so-called indireet 
method shall have read and foUowed these direetions, they will 
adiuit readily enough that the method, if carried out as to each 
detail, will bring desirable results, but they will also add that 
the time spent in obtaining the results is far too great. 
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Suroly, if they are seeking better resiüts by means of an 
indirect method, and if their indirect niethod is not qnite ef- 
ficiont, and if all these steps I have described and all these 
diroetions I have given do lead to a more perfect result, that 
is the indirect method which they should adopt. 

On the other hand, there is nothing which they can ac- 
complish, no result which they will produce, by following every 
detail of those directions most studiously and indulging in the 
(»xpcnditure of all the time necessary, which may not be dupli- 
cated perfectly in every detail, in a great deal shorter period of 
tinie, if tlu^y follow the directions given for the construction of 
the wax inlay, in accordance \iith the rules originally laid down 
by hini whom they all call great, who is responsible for the 
very existence of the cast gold inlay; in other words, if they 
follow the direct method. 

The cast gold inlay made by the indirect method, which is 
höre d(^scribed in detail, compares very favorably with those 
inade by tlie direct method; in fact, it is impossible to diflfer- 
oiitiate theui at all. 

II must be remembered that here the indirect method was 
UHod ouly as au accessory to the direct, and that the time con- 
HUUHul was far greater than if the direct method alone had been 
<Muph)y(Hl. Also, uo time had been saved to the patient; in fact, 
niiolher visit was the result. 

\V(* are Torced to the conclusion that the direct method is 
Iht^ ratioiud oue, and that they who desire to follow a correct 
indirtH«t uu»thod, and who wish to eliminate guess work, must 
giv(» lluil which all indirect methods of doing anything entail, 
uauiely, tliey uuist give up more time. 

Tlu* oue advautage the indirect method may claim is that 
it wouUl be possible to break up oue protracted sitting of a 
l>atient iuto two shorter sittiugs. 

In reebh\ couvaleseeut, or exceediugly nervous individ- 
uals, this uu^thod works to better advautage, and those are the 
iH>uilitious it was perlVcteil for aud is useii in, but it costs more 
tiuu^ and elYort to proihiee au aiveptable result in this way, than 
it wiuild to t>btaiu the same resuit with tho direct method. 
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SUMMABY FOB CHAPTEB IX 

Taking an Impression of the Cavity and Malring a Die for Procedure by the 

Indirect Method 

1. Give the reasons why in the writer's opinion this method is unscientific. 

2. When may it be used in conjunction with the direct method? 

3. Describe the travs devised for use with the indirect method and the 
technic of their application. 

The Making of the Amalgam Die 

1. Why is a copper alloy preferable? 

2. Describe the method of preparing the copi)er alloy for the packing of 
the Compound. 

3. Describe the method of making the wax pattern from the metal die. 

4. Describe the technic of transferring the wax pattern from the die to the 
cavity and the conformation of the pattern to the tooth. 

5. Describe the detail of inserting the sprue wire into the wax pattern and 
its disposal before investing. 



CHAPTER X 

THE INVESTMENT, OR REFRACTORY, COMPOUND 

As the hoading of the ehaptor implios, tlie investniont is 
the mass irito wliieh tlie wax inlay is embedded, to form a iiiold 
into whieli, upon volatilization of the wax, the nietal may be 
foreed to assume a definite shape. 

Because the metal must be foreed into this mold in a liq- 
uefied condition, and because it requires a great deal of heat in 
Order to liquefy the nietals used for inlays, the Compounds or 
substances that make np the investment must be refraetory, 
that is, they must in themselves and in combination with each 
other possess the property of resisting disintegration under 
heat of considerable degree. 

While this is an important property of Üw Compound, it 
is no more so than the properties enumerated belovv, and unless 
a Compound can meet the requiriements stated, it is unfit to be 
used for the making of molds into which inlays are to be cast. 

Since these Castings are to be made under pressure of one 
kind or another, the Compound used should be strong enough to 
resist such pressure; and since sucli pressure varies, the com- 
poimd sliould possess a safety margin of pressure resistance at 
h^ast double that of the amount required. 

Because of accuracy required in the reproduction of fme 
lines, angles and margins, the Compound must be one that will 
crvstallize in such minute crvstal formation as will eiuible these 
crystals to move into every line and depression of the pattern. 

At the same time the crystals nmst be of such shape tluit 
the hardened or set mass will present a structure sulBciently 
porous to carry off any gases formed in the mold during the 
process of volatilization, and during the process of the introduc- 
tion ot* the metal. 

Smoothness of th(» mass nuist also be considered, and since 
that is a quality that is usually obtained at the expense of 
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porosity, it presented at first an almost insurmouiitable obstaele 
in the chain of steps essential to sueeess in the art. 

Finally, the working qualities of the mass, when mixed for 
use, must be such as to give the user a suffieient amount of 
time to carefuUy invest his pattern, whieh means that when 
properly mixed, the mass presents the appearanee of a eream, 
sniooth and easy flowing, and free from air cells. 

A great many of the refraetory agents suggested them- 
selves to the investigators, many of whoni are even now en- 
gaged in the problem of trying to Compound a more perfeet 
investment material. 

All of them have been eompelled to retain as a portion 
of the mass, a considerable quantity of plaster of Paris as a 
binding force for the whole. 

Plaster of Paris is manufaetured from the mineral called 
gypsum, Avhieh is comparatively soft. 

Chemieally, it is a hydrated sulphate of lime, CaS04 + 2H2O. 
Its specific gravity is 2.31 and its hardness is from 1.5-2 of the 
mineral scale. 

The three most frequent varieties of it are known as ala- 
baster, a marble-like mass nsiiallv faintlv tinted and translu- 
Cent; a selenate, whicli is crystallized and transparent; and a 
variety kno\Mi as satin spar, Avhich has a pearly opalescence 
due perhaps to its fibrous foundation. 

Gypsnm has a wdde geologic distribution, the extensive 
beds of the common variety generally occnrring as irregulär 
concretions in nodular masses, and it is frequently found asso- 
ciated w4th rock salt. A mineral known as anhvdrite or an- 
hydrous sulphate of lime, found near the Harz Mountains and 
in parts of Nova Scotia, may be converted into gypsum l)y 
the addition of water. 

Gypsum contains 21 per cent of water, Avhich can be driven 
off by heat. It is burned in kilns at a temperature of 250° F., 
then ground to a fine powder, and as such, it is known as plas- 
ter of Paris. This recombines with water, evolves heat, and 
crystallizes at the expiration of a few minutes. 

If, in the burning of the gypsum, the temperature be raised 
to or about 480° F., and then ground into a fine powder, it \\nll 
be found to have lost its power of rehydration, and in this 
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State, it will not set when mixed with water and it is said to be 
dead burnt. 

At ordinary temperature, gj'psum and plaster of Paris 
are soluble in water, in the proportion of two and a fraetion 
of the solids to 1000 parts of water, and its point of maximum 
solubilitv is about 95° F. 

Plaster of Paris shrinks upon being heated, and in itself 
is therefore an unreliable niass for niolds which are to receive 
high fusing inetals, or alloys in a liquefied state. 

Some of the other materials used as refraetories are the 
Compounds of silica, aluniina, magnesia, and calcium. 

Of these the silica is the most important, for although 
utterly lacking in tensile strength, it has the property of ex- 
panding when heated. 

SILICON 

Silicon is one of the nonmetallic Clements: svnibol Si; 
atomic weight 28.3(0-16); sp. gr. of crystalline form, 2.49. It 
may be obtained in two different forms: viz., the amorphous 
and the crystalline. 

Amorphous Silicon presents the appearance of a dull brown 
powder, prepared by heating Silicon with aluminum. It is 
nonconductor of electricity, and when heated in air or oxygen, 
its external surface burns brilliantly, and is converted into 
silica, which fuses from the extreme heat and forms a coating 
over the unburned Silicon. Deville obtained crystallized Silicon 
in regulär six-sided pyramids of a dark steel-gray color. A 
somewhat impure form is prepared by the Carborundum Com- 
pany of Niagara Falls by heating coke and sand in an electric 
furnace. 

Silica, or Silicon dioxide, exists both in the crystalline and 
in the amorphous form. The best examples of tlie crystalline 
form are rock crystal, quartz, chalcedony, flint, sandstone and 
quartzose sand. Silicon in this form has a specific gravity of 
about 2.9, and is only attacked with difficulty by potash or 
hydrofluoric acid. The amorphous form exists naturally in opal, 
and is obtained artificially as gelatinous silica, etc. It differs 
from tlie foriner in its specific gravity, being about 2.2, and in 
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its being rapidly dissolved by potasli and by hydrofluoric aeid. 

Pure silica (as it occnrs in rock crystal, for example) is 
perfcctly transparent and colorless, and is sufficienthj liard to 
Scratch (jlass. The heat of the oxyhydrogen hloiipipe is re- 
qiiired for its fusio7i, ivhen it melts into a transparent (flass, 
capahle of heing drann out into electric threads. Silicie acid 
may be precipitatod by addition of hydroehloric acid to a So- 
lution of sodium Silicate. By exposing the silicie acid to red 
heat, pure amorphous silica may l)e obtained. The solubility 
of hydrated silicie acid in water accounts for the presence of 
silicie acid in niineral Springs, and in the geysers of Iceland, 
as well as for its gradual Separation froni those waters in the 
form of petrifactions. Silicates are salts of silicie acid (of 
which several hydrated forms have l)een obtained) or combina- 
tions of Silicon dioxide and metallic basic oxides. Thev mav 
l)e divided into five classes: (1) Orthosilicates, derived from 
IT,Si04; (2) MetaSilicates, from TLSiOa; (3) Disilicates, from 
HoSi-Ä; (4) Trisilicates, from IToSiaOs; and (5) Basic Silicates. 
They occur abundantly in nature, all the forms of claif, fei spar, 
mica, hornhlende, augite, Serpentine, etc., l)eing Compounds of 
this description. ^lost of the Silicates are fusible, the basic 
Silicates fusing more rapidly than those which are either neu- 
tral or contain an eiress of acid. Excepting the Silicates of 
the alkalies, there are no Silicates which are soluble in water. 

Silicon is largely employed in the manufacture of glass, 
China and porcelain. The use of silica in giving finnness and 
rigidity to varions parts of the aninial organs is exemplified in 
its free occnrrence in the quill pari of the feather of hirds, in 
the shields of certain infusoria, and in the spicula occurring in 
sponges, while its similar use in the vegetable kingdom is seen 
in its more or less abundant presence in the stalks of the grasses, 
more particularly in the cereals and in the hamhoo. 

Silicon Combines with several other Clements besides oxv- 
gen, the most important Compounds being silicofluoric acid 
(H2SiF4) and Silicon carbide, or carborundum (SiC), whicli is 
very hard and used for grinding and polishing. Silicon fluoride 
(SiF4) is a colorless gas usually prepared by heating together 
calcium fluoride and strong sulphuric acid. It is decomposed 
into water silicie acid, and silicofluoric acid. 
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CALCIUM 

Calcium (symbol Ca; atomic weight 40.09) is the metal 
present in chalk, and other Compounds of lime. It may be 
obtained by passing a current of electricity through fused Chlo- 
ride of calcium. It is a yellowish white metal, intermediate be- 
tiveen leacl and gold in hardness. At ordinary temperatures, 
it rapidly decomposes in water, forming lime, CaC, white liy- 
drogen escapes, It forms an oxide, lime, having the composi- 
tion of forty parts of calcitim and sixtecn parts of oxygen. 
Sulphate of calcium, CaSO*, is the chief constituent of gypsum. 
It is present in most drinking waters, rendering them perma- 
nently hard. Temporary hardness, due to the presence of car- 
bonate of calcium, or chalk, is removable by boiling. 

MAGNESIUM 

Magnesium (symbol mg; atomic weight 24.32) is a metal 
which is very widely distributed over the globe. It is present 
in magnesite, magnesium carbonate, dolomite, carbonate of 
lime and magnesia, asbestos, Silicate of lime and magnesia, 
meerschaum-silicate of magnesia, kainite, and in other miner- 
als. It exists in mineral waters and the sea as sulphate and Chlo- 
ride, the sulphate being known as epsom salts. The metal is 
made l)y fusing together the Chlorides of potassium and mag- 
nesium and fluor spar, and adding metallic sodium with great 
care. The crude metal is finally distilled and pressed in a 
semifluid state into ribbon or wire. 

Magn(^siuni has a silver white color, which is tarnished by 
moist air. It is a very light metal, its specific gravity being 
only l.Tf). It is readily volatile, and, when lighted, burns in 
air with an intensely brilliant light, rieh in chemical rays. On 
this account it was, until superseded by the eleetric light, much 
used in photography, wliile in signaling and pyrotechny it plays 
an important part. 

AVh(*n magnesium burns in air, it forms a white ash con- 
sisting of the oxide, magnesia, MgO (which may also be pre- 
l)ared l)y heating the carbonate). The carbonate, MgCOa, is 
found in nature, but for medical purposes it is prepared by 
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precipilating a soluble magnesium salt vdih carbonate of soda. 
Although insoluble in water, this substance readily dis- 
solves in water containing carbonic aeid, and this Solution is 
knoAXTi as fluid magnesia. The sulphate, MgS04 + THaO, or ep- 
som salts (an infusion of whieh with senna is known as black 
draught), occurs in nature, and is well known as a domestic 
remedy. Citrate of magnesia is the populär name for a gran- 
ulär, effervescing aperient. It consists of a mixture of bicar- 
bonate of soda, tartaric and citric acids, sugar, and a small 
trace of epsom salts. 

ALUMINA 

Alumina is the niost abundant of the earths ; it is tho oxide 
of metal aluminum, the formula being ALO,. It oeeurs in na- 
ture abundantlv in eombination with siliea, associat(»d with 
other bases. The most familiär of its nativo Compounds is 
feispar, a Silicate of alumina and potash, K.O, AI.O3, 6SiO;.. 
Certain varieties of this, by exposuri» to the atmosphere, be- 
come completely disintegrated ; passing from the state of hard, 
solid rock, such as we are accustomed to see in building gran- 
ite, into soft crumbling earthy masses. Claij consists of a siliea 
and alumina in a state of cliemical eombination. It never is 
pure alumina, hui the quantitij of siliea united to the latter is 
variable. When it is pure, clay is quife white, but more fre- 
quently clay is red, owing to the presence of oxide of iron; or 
black, from the diffusion through it of verjetable matter. 

From alum, alumina is prepared by adding to a Solution 
of the former, water of ammonia, as long as it occasions a pre- 
cipitate. AVhen alumina is precipitated from a Solution con- 
taining coloring matter, such as logwood, et(*., it carries down 
the color chemically united to the flocculent precipitate: in this 
wav are formed the colored earths called lakes. Alumina in 
the State of the precipitate, after being gently dried, is readily 
soluble in acids and in alkalies ; but if strongly heated at a cer- 
tain temperature, it presents an appearance of sudden incan- 
descence; it loses the associated water, contracts greatly in 
bulk, and now forms a tvhite soft powder, not at all gritty, and 
with difficulty soluble in alkalies and acids. Alumina, as gen- 
erally prepared, whether hydrated or anhydrous, is soluble in 
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water, po.ssesses no taste, and does not alter eolormg matters. 
but it has also been obtained in an allotropic liydrated form, 
which, in the presenee of a very small proportion of aeetie aeid. 
is largely soluble in water, from whicli a niinute traee of sul- 
furic aeid precipitates it. In the anhydrous state it absorbs 
water with great readiness without eombining with it, so that 
it adheres to the tongue, and if left parehes it. Clay retains 
this property; the ends of tobaeco pipes are often glazed to 
prevent adhesion to the lips or tongue. Aliimina is not fusible 
by a forge or furnace heat, but it melts before the oxf/hydrogen 
bloivpipe into a clear globule, possessing great hardness. The 
more eoarselv ervstallized specimens form the emerv whicli is 
used for polishing; the transparent crystals when of a bliie 
color, owing to a trace of metallic oxide, constitute the precious 
gem, the sapphire; and when red, the ruby. Alumina, in com- 
mon with other sesquioxides, is a feeble base. 

Like alumina, magnesium and calcium are unreliable as to 
constancy of bulk upon accession of heat, and so were, in and 
bv themselves, not to be favored as constituents of anv mass 
to be used for molds into which too high-fusing metals were to 
be cast. 

The apparent impossibility of obtaining all these refrac- 
tories in a pure state was another trying problem wliich had to 
be solved before a really worthy Compound could be produced. 

It may be safely asserted that all the investment Com- 
pounds at present ofFered to the profession, contain one or 
more of the ref ractories enumerated, in a varying combination 
with plaster of Paris; some are carefully determined correct 
relative combinations; some are haphazardly throw^l together, 
mixtures of questionable value, the sale of which should be pro- 
hibited. 

So much of the success in casting depends upon a depend- 
able mold that only the very best at present to be obtainod 
should be considered. 

For a long time I used a Compound which I mixed for my- 
seir in accordance with the following formula: 

PlfiHtor of Paris '/24 

Hilcx m>4 

Graphite flakoH (Hmall) %4—'^^\—^' 
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The process of making this Compound was attonded with 
so iiiuch inconvenience and the rosults (because of the unrelia- 
bility of the produets) were so inconstant, that the various Com- 
pounds on the market were carefuUy tried out, and the Tag- 
gart Investment finally decided upon. 

Such great care is used in the manufacture of this Invest- 
ment that taking the Variation in temperature into considera- 
tion and allowing for these thermal changes, constant results 
may invariably be attained. 

I have been unable to defmitely ascertain just what the 
Proportion of the various ingredients which enter into the mak- 
ing of this Compound are, but the product has, after a period 
of three years, proved so satisfactory and so thoroughly reli- 
able in its working qualities, that I unhesitatingly give it first 
place in the list of those at present urged upon the profession. 

Some common sense precautions must be taken in using this 
refractory Compound, which, in order to be employed for molds, 
must be mixed with water. 

The powder must be kept in a closed receptacle in a dry 
place, not exposed to rapid changes of temperature ; it must be 
mixed with water neither too cold nor too warm. 

Water at room temperature, about 75° F., will do well 
during the cold weather. This may be had by allowing a 
pitcherful of the water drawn from the faucet, to stand in the 
room all day, thus modifying its temperature with that of the 
room. During the hot months, cold water may be added to that 
obtained from the faucet and the desired results reached in 
this wav. 

It must be remembered that all these investments are hy- 
groscopic; they have a great affinity for moisture, and the 
cans must, therefore, be kept tightly closed. For the same rea- 
son it will require less water for a perfect mix during very 
humid weather than during dry weather. 

The quota of investment powder and water having been 
made constant by Taggart, the Variation of temperature and 
humidity mav be taken care of bv the addition of a few min- 
ims of water during excessively dry weather, and by the 
reduction of the quantity of water in the sairie proportion dur- 
ing the extremely humid weather. In no case is amount of 
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Variation greater than 20 drops, running from that down to 5. 

The small quantity of graphite flakes used in the Invest- 
ment enables iis to obtain a smooth mass withont the loss of 
too nmeh porosity of the mold. 

The things absolutely neeessary for a proper mix of in- 
vestment are these: 

The investment, powder and water, a small scale in whieh 
the quantity of each may be definitely determined, subject to 
Variation with atmospheric changes, a large rubber cup kept 
serupulously elean, and used for this purpose only, and a broad, 
flexible, hard rubber spatula. 

Th(» large cup in the scale is used as a scoop and loosely 
filled with the powder; the surplus is removed by passing the 
Sharp edge of the spatula across its cireumference. 

The scale is now placed upon the f ulcrum and enough water 
is poured into the small cup to balance the weiglit. This is best 
accomplished by using a rubber bulb water syringe of average 
siz(». If the humidity in the air be noticeable to a considerable 
d(»gre(*, an even balance will be the correct amount of Avater re- 
(iuir(»d. If the atmosphere be normal, a balance so that the 
small cup will descend to rest upon the table will be found nec- 
(»ssary, and this will require an additional 5 drops of the fluid. 
If the atmosphere be excessively dry, the scale should be evenly 
l)alanced and 20 drops of water added to this. 

The plaster in the powder requires its 21 per cent of mois- 
tur(» to l)e thoroughly satisfied. It contains this nnich in its 
natural state cn viasse, and it will not be as good a binder for 
this \ww mass unless suppliod with the proper quota of moisture. 

The rubber bowl made clean and drv, now receives the 
water from the snudl end of the scale; it is best to place the 
cov(»r ol* the can or a piece of stiff cardboard over that part of 
the scale which contains the powder, and holding this cover 
down ui)on the mass, the scale is inverted over the bowl, and 
the wat(»r poured into the ncAv receptacle. 

The Scale is now grasped in the other band, the cover is 
rcMuoved, and the powder carefuUy throAMi into the bowl. 

Using the spatula, the powder is made to take up the mois- 
ture l)y agitating the mass; wlien that seems accomplished, a 
minute should elapse before the mix is again touched, as that 
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will give the plaster tiine oiiough to exhaust its gas inaking 
tendencies. 

After the minute of rest, the riibber bowl is seated in the 
palin of the left hand and the right hand holding the spatula, 
broad side parallel with front of the body, is now agitated eir- 
cumferentially until the powder seems to have taken iip all of 
the water. 

The niass is then spread over the entire inner surfaee of 
the cup, in a thin homogeneous layer. The spatula is dispensed 
with and tliti cup is taken up in the right hand, flattened sonie- 
what by gentle pressure of the fingers, and gently hannnered 
against the edge of the table or bench, and rotated after each 
concussion, always remembering to keep the mass spread out 
as a thin laver over the inner surfaee of the bowl. 

If the mass is handled in the nianiler described, any en- 
elosed air bubbles will be brought to the surfaee and the contin- 
uous concussion and rotation of the bowl wüU cause their col- 
lapse. 

The flakes of graphito will aid in the gliding by of obstruc- 
tive particles which niight otherwise tend to imprison objec- 
tionable quantities of air. 

The time spent in niixing the Compound should amount to 
Tully three minutes, including the one minute given to the ex- 
haustion of the plaster in its gas producing tendency, unless an 
automatic mixer is used, in which case, fully five minutes must 
be given to the mixing process in order to obtain satisfactory 
results. 

The quantity of water must be increased while using the 
automatic mixer, and that may be definitely done by obtaining 
a small steel ball 3/16 inch in diameter, and dropping it into 
the littlo depression provided near the larger cup in the scale. 

I have been able to obtain nmch better results l)y using the 
mixer, and I have been able to more definitely duplicate my 
results by eliminating the varying human dement in the process 
of mixing. 

The manner of procedure is as foUows: 

The proportions of water and powder are measured off as 
outlined, and put into the cup of the mixing apparatus; the 
Cover is placed tightly upon the cup, and the mass is well shaken 




Fi^'. I()l. -11ii- Tii^Kiirl aiitoiiiHtii- inv('Htm<-iit mixi>r titlni'lii'il to H» nun mol 
r')iii-k tvitli IUI Hliiini uliii'li riiiKH nlivn tlip coriihiuikI i» iiiidy fnr usc. 
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up for a ininiite, the tube extondiii^ obliquely or aeutely, as tlie 
case may be, from the cover of tlie cup, and is tlien slipped 
over tho spindlo Avhich extends froiii the apparatus. This spiii- 
dle projects anteriorly and at riglit angles from the little gear 
box whieh is supported on a stand, and slipped tightly over 
the sliaft of the lathe. 

On the Upper part of the gear box is another protection 
into Avhieh a small alarm elock of special construction is 
fastened. 

The tube whicli extends obliquely from the cover contains 
a horizontal cut about 3/4 ineh down its length, and that ter- 
minates into a cut directly at right angles to it, Avhich cut 
interlocks Avith a screAv as periodically the spindle is rotated in 
the sleeve or tube of the cup. 

The periodical interlocking of the scrcAv on the spindle 
Avith the right angle cut on the tube of the cup, fumishes the 
necessary jar Avhich breaks the air bubbles, Avhile the ineline 
of the cup, due to the position of the tube lipon the cover, 
causes the material to be spread in a very thin layer OA'er the 
inner surface of the cup. 

The little alarm clock, Avhich has been sot before Operation 
Avas begun, Avill at the end of fiA^e minutes, notify in no uncer- 
tain terms, that the investment is ready for use. 

The poAs^er is turned off, and the cup slipped off the spindle 
and opened. The mix should be found of a smooth creamy 
consistency. 

With a A^ery small round badger brush (the smaller the 
pattern, the smaller the brush should be) a small quantity of 
the mix is taken up from the surface of the mass, and placed 
upon the Avax pattern held upon the crucible former, in and 
around every corner and margin of it, and this must be done 
Avith a gentle but continuous stroke, during Avhich the brush 
does not leave the body of the pattern. AVhen the amount upon 
the brush has been deposited upon the patlern, the former is 
made to take up a someAvhat larger amount from the surface 
of the mass contained in the cup. 

Again the brush, carrying the creamy iuA^estment, is placed 
upon the pattern and again it is made to traA-(4 in close prox- 
imity to the Avax, depositing along its line of travel the smooth 
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refractory Compound, until the wax pattern is wholly envel- 
oped in it. 

AVhen the wax lias been entirelv surrounded bv investment, 
the crueible former is grasped with the thumb and the first two 
fingers of the left hand, while a faintly knurled piece of steel 
or brass, or a medium grain file, is drawTi downward upon the 
edge of the crueible former. 

The flask is now placed on the crueible former, and the 
rest of the investing Compound is allowed to run into the flask, 
close to the margin, and away froni the pattern. AVhen the 
flask has been half fiUed, it is rotated smartly back and forth 
upon and around the crueible former, to insure a complete All- 
ing of the flask and prevent the imprisonment of air. The bal- 
ance or other half of the flask is then fiUed with the still fluid 
mass. 

It must be remembered that the instrument is to be draA\'n 
doA\Tiward only upon the crueible former, and no seosaw motion 
of the file or knurl against the edge of the base nuist, under any 
eircumstances, be indulged in, and the exerciso of the Instru- 
ment against the crueible former nmst be exceedingly careful 
and gentle, lest the pattern be caused to fracture, at the point 
where the sprue wire has entered to support it upon the base. 

This will cause the finer and smoother particles of the 
mass to deposit themselves closely to the pattern, and insiire a 
verv smooth mold and sul)sequentlv a verv smooth cast. 

The flask, having been generously filled, the invested pat- 
tern is now placed upon a glass slab, which in turn is deposited 
in some place where it A\dll not be likely to be disturbed or 
jarrod, and tlms it nmst be allowed to stand until complete crys- 
tallization of the fluid investing Compound has taken place. 

Complete crystallization of the mold will, in dry woather, 
take place in 15 to 35 minutes, the time varying with the mass 
of the Compound ; in humid weather 45 minutes to an hour may 
elapse before it becomes advisable to touch the flask or mold. 

The correct instant may be recognized by the grayish white, 
and silky appearance of the surplus present in the flask. 

AVith a Sharp knife, the blade of which must be longer than 
the diameter of the flask, this surplus is removed, so that the 
bottom of the mass is level with the circumference of the metal 
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flask, and with this object in view, the surplus is removed witli 
one sweep of the knife. Next the flask is grasped in the left 
hand, while tlie thunib and index finger of the right take hold 
of the crucible fornier, and turn it lipon its seat toward tlie left. 
Because of tlie cone-sliaped seat of the sprue within the crucible 
former, the latter niav be easilv removed, carefullv deansed 
with a brush under the running water, dried, faintly lubricated 
and put aside. AVith the flask forceps held in the left or right 
band, the flask is grasped niidway and held over a sniall Bunsen 
flame, in order to heat the sprue, that it inay be readily disen- 
gaged from the wax inlay embedded in the niold. This is ac- 
complished by grasping the slightly heated sprue wire with 
the thumb and index finger, and gently twisting it around and 
outw^ard. Care must be taken that the edge of the flask is clear 
of any material. 

SUMMABT FOB CHAPTEB X 
The Investment, or Bef ractory, Compound 

1. What is the purpose of Investment f 

2. What is meant by a refractory Compound? Why is such a Compound 
necessary? 

3. What arc the necessary rcquirements of an investmcnt Compound? 

4. What is the.function of plaster of Paris in an investmenti Name the 
three varieties of gypsum. 

5. Name the other materials used as rcfractories. 

6. Describe the manner of making the mix. 

7. Describe the manner of investing the wax pattern. 



CHAPTER XI 

THE DRYING OUT OF THE MOLD AND THE BURNING 

OUT OF THE WAX MODEL 

Until some such automatic heating apparatus as sliowii l)y 
tlie inventor of the eiitire process is readily obtainable, each 
man engaged in the work of restoring broken-down teeth by 
means of cast gold iiilays Axill have to niake tlie best of tlie 
means he has at band for the burning out proeess, and a good 
serviceable appliance caii be constructed froni a medium-sized 
Bunsen burner, upon which a spider of six-ineh diameter is 
niounted ; over that a piece of latticed steel niay be placed, and 
surmounting this a sheet-steel tube, lined with asbestos, if pos- 
sible, and provided Avith a handle at its eenter. This tube should 
be about eight inehes in height. 

This apparatus should be plaeed upon a piece of slate or 
asbestos, and it should be so surrounded by a piece of sheet 
metal as to keep all sudden draughts away. I use a Platcheck 
furnace, in which is placed a piece of latticed steel, and under 
Avhich is adjustably placed a powerful Bunsen flanie. 

The furnace itself, as is shown in the Illustration, consists 
of two main parts hinged together. 

The lower or under portion, which furnishes the support 
for the flasks, is provided with legs extending outward and 
downward from its underside, the spread of the legs being siif- 
ficient to exclude the possibility of upsetting the furnace when 
the top or cover is thrown back. 

Both the Upper and lower parts are semicircular in shape, 
and are lined with fire brick. When the furnace is closed, the 
Space inside of it has the appearance of a holloAv globe, or very 
close to it. It mav be readilv seen that in this wav a muffle with 
a decidedly advantageous radiating surface is obtained. Sup- 
ported upon a little rim on the upper part of the furnace is a 
funnel of a three-inch diameter and aboiit eight inehes high; 
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the (liaim'ter of the funiiel si'adually (liiniiiishcs uiitil it rogisters 
two iiiolies at its cxtreiiu' height. 

Upoii tlie iiiterlaced stecl wire, rpstiiig lipon the five lirick 
of the lower half of tliis furnacx', tlie metal flask coiitaiiiing tlie 
meld is placed. Herc the first Step in gnarding against too 
rapid heating must take place. 

The Bimsen Immer shonld Ir' set to one-third of its ca- 




Fitr. HW.—THBjTHrt aTiHimiitic (^na) buruer für reiimvind wiix piillpni frcmi 
molil. Tlie (Pns is minie tc) trnvi-l tlirougli the clo«k wliich, after a si't periiHl. i-ii- 
litT);oii tlio 0|i<,-Diiig niid nlloHn ilii> flunic to incronsc. WliPii Ihc flamo liiis ri'iii'liv<l il!> 
ud rrniaincil at this liPiglit for five miiiutes, it is nutoiiuilii'iilh- «liiit »fl. 



pacity, and placM lieneath tlie furnace. The flask is plaeed 
lipon the latticed stee! wii'e franie. rosting on the iiiside of the 
lower pnrt of tlie furnace, and as far away froin the centor of 
the flame as the inner pcriphery of the furnace will perniit. 
The lieater is closed and the flask is left there for a poriod 
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of ten minutes. If after tlie time meiitioned, we open the fur- 
nace to examine the flask, we will find vory little moisture ris- 
ing from the body of it, but \ve will also find a constaiit stream 
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Fig. 167. — Piafeheck furnace cloae<1, showing fluc, or chimney. 

of fine vapor escaping froiii the spriie hol« or gatc in tlie mold. 
This is, of course, du« to the volatilization of the wax. The flask 
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is now moved up closer to tlie ec-ntei- of combustioii, and it is 
best to eveiily divide tlio distaiice between the peripliery of tlic 
furiiace and the ceiitcr of conibu.stioii, and place tlie fiask at tliat 




jioint, At tlif sanie time tln' bnrncr is tiuiied on tu two-thiids 
of its t-apacity. Be sure of a sUnv heat, so tliat tlie nioisture 
ia evap*)ratt'd ratlipr than steamed otit. 
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The furnace is closed and allowed to remain in this con- 
dition for about five to ten minutes, time varjing with the size 
of the flask, when the furnaee is again opened and the flask 
looked at. It will be seen that the crucible has over it a coat 
of carbon. 

When the drying period has passed, the flask is plaeed 
directly in the center of tlie latticed steel wire f ranie ; the Bun- 
sen flame will then be immediatelv beneath it. The furnaee is 
closed and the Bunsen burner is adjusted to its füll eapacity 
for one or two minutes. The hvdrocarbons will burst into 
flame, after which time the flame under the furnace is extin- 
guished and the furnace opened, to reveal a mold clear of car- 
bon, or any pther deposit, and of a grayish white color, speck- 
led here and there with the irön-gray of the graphite. 

The flask is carefully grasped with the flask forcf^ps, lifted 
off the steel wire support, and carried onto a seat of asbestos 
or slate. Either of the foregoing is to be preferred to iron, 
because both are nonconductors and will, therefore, exclude 
the possibility of too sudden a thermal chainge, and probably 
hairlike fracture of the mold. 

It must be understood that at no time has the temperature 
of the flask been raised to a point that would make it red hot, 
or even bevond that. 

The wax advocated for use in this book will volatilize and 
disappear at such a comparatively low temperature, that it 
would be folly to subject the mold and, therefore, the plaster 
therein, to any uncalled for degree of heat. 

It is well to remember that the less heat we employ, the 
stronger our mold will be, and the greater its resistance to in- 
ternal pressure, and the less distortion we shall cause inside 
of the mold. 

The flask is now allowed to gradually cool down until it is 
the same temperature as the air in the room, when it will be 
ready to be put into the seat, on the machine, in order to re- 
ceive the metal. 



CHAPTER XII 

THE CASTING OF THE HOLTEN METAL 

INTO THE MOLD 

We are Coming to the elucidation of that part of the tech- 
nic of the casting of inlays, which has proved the most active 
battle-ground for the many and various opinions of as many 
writers upon the subject. 

The hot mold or the cold mold, the expanded mold or the 
normal mold, questions which, in the minds of some, occupy 
a place of prime importance in the art of casting, and I would 
retrace my steps a bit and bring again before you some of the 
telling points in the sequence of their occurrence in these vari- 
ous chapters. 

Let US all remember tenaciously that we are doing our 
work in a room kept at a given temperature ; all our things, In- 
struments and materials, as well as the probable patient and 
the tooth, are in that room and subject to that temperature. 

The cavity is prepared and we are ready for the making 
of the wax inlav. 

The wax is softened and put into the cavity, and it is 
caused to harden under pressure; it is clüUed, while a force 
greater than the intramolecular attraction of it, is upon it to 
prevent any change of bulk or form. 

Once chilled to proper size and frictional fit of cavity, no 
change of form or bulk of the wax can take place at that tem- 
perature. 

Tlie carving is completed and the inlay is invested in a 
Compound ; the powder and the liquid, which make up this Com- 
pound, are placed in a bowl or mixer, at the same temperature 
which tlie wax inlay has been subjected to right along, and 
which temperature it can not change. 

T\w Compound contains so little of the active plaster, that 
practically, no lieat is evolved during the period of crystal- 
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lization of the mass. The wax pattern in this mold, therefore, 
remains unchanged. Once the niass is crystallized around the 
unchanged wax pattern, we are justified in our fixed belief, 
founded upon sound reason, that we have a normal mold. 

A fixed belief, founded upon sound reason, means nothing 
Short of definite knowledge. We, therefore, know that up to 
the present point we have done nothing toward creating or call- 
ing into existence, any condition at variance with these that are 
essential to keep our wax pattern, and the mold in which it is, 
unehanging as to bulk or shape. 

The flask is now plaeed in the proper position, within the 
furnaee, the heat is applied and gradually increased, until the 
wax has been volatilized completely ; and with the application of 
the heat, comes the ehange in the size of the mold and flask, 
whieh gives at this time a distorted mold. Note the word dis- 
torted, for this is just what I mean to convey to you; the inlay 
is not made larger evenly or in the same ratio in all directions. 

Refractory materials shrink or expand, as the Square of 
the mass, but if we remember that our wax patterns are not 
<*ubes, or balls, or just flat surfaces, or star-shaped dreams of 
even-pointed bliss, we shall realize that perhaps at one point of 
the eircumference of the wax of the mass surrounding an inlay, 
we may have a Compound one-fourth ineh thick and one and 
one-f ourth inches high ; while at the next point of the eircumfer- 
ence of the mass, it will be three-eighths inch thick and one and 
one-fourth inches high; at a third point of the eircumference, 
it may be one-half inch thick, and one and one-fourth inches 
high ; while on the crucible side we may have it one-fourth inch 
high around the entire eircumference, and on the reverse side 
of the flask, it may be a solid block of Investment one-fourth 
inch deep by one inch in diameter. 

Where the Compound is thinnest in bulk, it is nearest to 
the brass flask, and the influence of the metallic ring, as an aid 
in distorting the Compound more at that point, will, in a hot 
flask, make itself feit most decidedlv. 

If we admit that the expansion of the mold at the thicker 
part of it is less likely to be influenced by the metal ring (a 
reasonable admission), and that, therefore, the expansion of 
the part of the mold would be more likely to take place in ac- 
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cordance with the recognized laws which govern tlie miiierals 
that make up the mass, then \ve must have an expansion of this 
mold which is of very marked inequalitv; in other words, a 
distortion. 

Into a mold so distorted, these hot flask adlieronts then 
cast their metal, and the result is an inlay which is as unequally 
enlarged as the mold was unequally distorted. 

All the disking and stoning, and cutting and trimming, can 
not bring this casting back to the exact form required for that 
cavity, for clearly no means at our command can make this 
metal assume angles, lines, points and surfaces, the same as 
to size, Proportion, and direction as those possessed by the wax 
pattern. 

The fact that some men do put these inlays into cavities 
proves nothing except that they are content with the results 
they obtain, and that, of course, is no proof of the correctness 
of their method. 

The men who realize the truth of the foregoing, will, after 
the complete volatilization of the wax, allow this flask to resume 
its normal size, and the mold within to come back to its original 
proportions. This can only be accomplished by allowing the 
mass and flask to become stone cold; that is, resume the room 
temperature. 

The cold flask adherents, realizing that the correct Com- 
pound they use for Investment is so well balanced in its com- 
ponents of plaster and silex that the expansion of the latter 
nuUifies the contraction or shrinkage of the former, are content 
to carefully and thoroughly volatilize the wax and allow those 
two components to return to their original condition, by allow- 
ing the mold and flask to rid itself of its heat. Thus they ob- 
tain, after the volatilization of the w^ax, a mold of exactly the 
same size as the wax pattern, which they put into it, and which 
has now disappeared, and this mold is of the same temperature 
now, when it is ready for the metal, as it was when it contained 
the wax pattern. It was unable to alter its shape and Propor- 
tion then; it is unable to remain distorted when allowed to cool. 
The accession of the heat which caused its imequal distortion, 
will, by its gradual disappearance, compel the Compound to re- 
sume its normal condition. I feel that I can not be too emphatic 
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about this. Not only is the cold flask in harniony with the phys- 
ical laws, but it has proved itself correct in this practical work 
and clinical experiments. They who rail against it have slipped 
up somewhere in their technic, and they are putting the blame 
on the wrong Shoulders. 

Let them try again, work out every step carefuUy, and fol- 
low directions iraplicitly. It will pay; for they will obtain re- 
sults that are correct, and I am willing to assume that they 
are eager for such results. A cold flask it is then, at least for 
the confines of this volume, and for those who desire to foUow 
the technic outlined herein. 

Perhaps it will be as well to say here, that unless every 
step of this technic be carried out as outlined, I consider my- 
self absolved from any responsibility. I willingly and con- 
fidently promise results, providing the reader will foUow In- 
structions to the letter, but I will not submit to any deviation 
on the part of the reader, nor will I brook any Substitution for 
portions of this technic ; no short road to Korne — no better or 
quicker method in part. If any supplanting of method be done, 
it must be so supplanted as a whole. 

This technic interdigitates and dovetails in every step or 
degree, and it has been carefuUy worked out to do just that. 
A change in any part means a disturbance of the equilibrium 
and indifferent results — something to be avoided. 

SX7MMABT FOB CHAFTEB XU 

The Drylng Out of the Mold and the Buming Out of the Wax Model 

1. Describe a simple heating apparatus for use in the burning out process. 

2. Describe the Platcheck furnace. 

3. Describe the manner of manipulating the ^ame to insure the proper dry- 
ing and burning out without bringing the flask to a red hot condition. 



CHAPTER XIII 
THE METALS FOR THE INLAY WORKER 

Though gold, platimim, silver, copper, and all the metals of 
the platinum group have their measure of applieation in inlay 
work, only gold and platimim will be considered for the pur- 
pose of this work. 

I want to lay stross upon the fact and have it elearly nn- 
derstood that when I speak of metals at all I speak of them in 
a pure state, or rather in a commercially pure state. So that in 
considering gold, it is understood to be pure gold, 24 carat fine, 
and in considering platinum it is understood to be pure plat- 
inum, soft platinum, as soft as the refiner can furnish it in 
sheet or foil state, as devoid of iridium as it can be made. 

We have been in the habit of speaking of metals as royal 
or noble metals and base metals. Royal metals are capable 
of being separated from combinations with oxygen by merely 
heating them to redness. Base metals are those whose Com- 
pounds with oxygen are not decomposable by heat alone. Gold 
and platinum belong to the royal metals. 

Gold: Symbol Au; combining weight 197.7; fusing point 
2004° F., 1050° C, specific gravity 19.3 to 19.5. 

Platinum : symbol Pt ; combining weight 193.3 ; fusing point 
3225° F. to 3425° F., 1650° C. to 1775° C; specific gravity 21.5. 

A quantity of pure gold depending upon the needs of the 
case, a certain amount of very thinly roUed out platinum, a 
seasoned charcoal block, a mixture of potassium nitrate and 
borax, two-thirds of the former to one-third of the latter, which 
is contained in a suitable receptacle, a pair of brown or amber- 
colored glasses, a nitrous oxide blowpipe, a pair of platinum- 
tipped foil carriers, and an asbestos or slate päd, the latter to 
be preferred, make up the necessary metallurgic equipment for 
a laboratorv where inlavs are to be made. 

The gold may be in the shape of heavy sheets or ingots, 
the platinum nuist be in either very thinly rolled or foil form. 

182 
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A seasoned charcoal block is oue which lias heeii carefully and 
gradually lieated or roasted over a low heat untü the daiiger 
of its disruption wheii subjected to intense heat is eliminated. 
A strong copper wire is then wound around the charcoal block 
and the loose ends of the wire are tied. With a suitable Instru- 
ment a depression is niade deep eiiough to hold the required 
quantity of metal, and care should be exorciscd to have the walls 
of this impression or eavity perfeetly smooth and to have no 
loose bits of earbon present. 

If we are now to alloy a certain quantity of gold and plat- 
inum, we will proceed as follows : the gold, definitely weighed, 
is so placed in the crucible that all of it lies below the margin 
of the depression. Before proceeding Ts-ith the applieation of 




Fig. 169. — A charcoal block tvith a depression in it to act as a crucible. A 
('Upper wire tied around this block will prevent such accidenta as the sudden disrup- 
tion of it when subjeeted to great heat at one point. These blocks should be thor- 
oughly seasoned, as explaincd elsewhcre in this book. 

the nitrous oxide blowpipe to the gold, platinum must be pre- 
pared first by cutting it in very narrow strips, not over Mo or 
%2 of an ineh wide, and as thin as it ean be obtained. The nec- 
essary quantity of this matcrial is now placed upon a sheet of 
white paper, so that the individual pieces may be easily dis- 
tinguished. 

We are now ready to proceed with our nielt. The eity gas 
is opened, and the flame is lit, the nitrous oxide cylinder valve 
is opened and the gas is alloved to flow into the mixing Cham- 
ber to unite with the city gas to give the necessary heat units, 
so as to efficicntly bring the nietal to the required temperature. 
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The hottost part of a nitroiis oxide flame is at the first third of its 
c»xit f rom the blowpipe and the suecessfiü conibustion of nitrous 
oxide and city gas is one that consists of a continuons pencil of 
a clear, blnish green flame, covered by a short mantle of red 
rays, sparingly distrilnited round tlie bluish green flame at 
its innnediate source, and reaching only for about % to 1 inch 
of its hmgtli. The whole flame for the melting of the metal 
in tlie crucible should be about 4 inehes long and this necessi- 
tat(?s the reducticm of tlie supply of eity gas to the requisite 
amount. 

The Operator must now don his amber-colored glasses and 
the flame is now played on the gold eontained in the crucible, 
the flame being no more than IM to 2 inehes away f rom the gold. 

The application of the flame must be constant, the band 
must be steady, and there must be no drafts in the room. The 
first sign of effective work will manifest itself in a loss of def- 
inition as to outline and boimdary of the various pieces of gold. 
Th(»y will appear to collapse, to give up their identity and will 
go from a state of redness, from a shapeless to a spheroidal 
mass into a state of incandescence, thence to a violet-colored, 
heaving mass, in which the repelling and the attraction of its 
componc^nt molecules seem to be alternating phenomena, fol- 
lowing each other with a rhythmicity and a periodicity which 
might be definitely measured if one feit so inclined. 

At this time, a piece of the narrow platinum foil is grasped 
with the platinum-tipped foil carriers and fed into the still 
constantly boiling mass of gold, until it has been completely 
al)Sorl)ed. This process of feeding the platimnn is continued 
until the required amount of this metal has been taken up by 
the larger mass, after that the flame is still hold ovor the danc- 
ing fluid gold and it is kept in a violont state of agitation for a 
period of time, varying directly as the quantity of metal being 
handled, the periods being about as follows: 1 oz. of an alloy 
containing pure gold and 2V2 to 5 per cent of platinum must be 
kept after the ontire amount of platimnn has been taken up by 
the molten mass, in a state of constant agitation for at least 
two minutes. The alloy will be nuich more homogeneous if this 
period is prolonged. If the alloy contains a greater percentage 
of platimmi, between 5 and 10 per cent, the period of time ro- 
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quired for constant agitation shoiild be no less thaii five min- 
Utes. If the alloy contains a quantity of platinum greater than 
10 per Cent and up to 15 per eent, the period of agitation is 
from seven to ten minutes. The alloy must be allowed to cool 
after that, must be rolled out into sheets, cut into small sections, 
again remelted and agitated for from seven to ten minutes. In 
a certain quality of casting gold used which among other things 
contains 19 per cent platinum, which platinum in turn contains 
2 per cent iridium, the mass is fused, the platimmi is fed in, 
then the entire mass is agitated for fifteen minutes, an ingot 
is made and this rolled out into sheets, then remelted, etc. This 
process is repeated four times and the period of agitation is 
longer each time, so that at the fourth time the period lasts be- 
tween twenty-five and thirty minutes. 

When the period of agitation has passed, the flame is ex- 
tinguished, the mass is allowed to cool, and it is not to be touched 
until it has thoroughly crystallized, when it may be picked up 
with the platinum-tipped foil carriers and placed into a hydro- 
chloric acid bath, and then rinsed with plenty of cold water. 
If the quantity of metal is an ounce or nearly an ounce, it may 
be divided into four parts by using the cold chisel and the ham- 
mer. The anvil must be clean and a sheet of white paper, or 
better, cardboard, must be placed upon it. When the mass has 
been separated, each individual piece must be first boiled in 
nitric acid, then washed in water, then melted in the charcoal 
block with the nitrous oxide blowpipe, agitated for a minute or 
so, allowed to crystallize, transferred to the hydrochloric acid, 
again thoroughly washed in w^ater, and put away for future use. 

No surplus of any casting should be used again, unless it 
has been refined by thoroughly fusing it and sprinkling it lib- 
erally with the powders contained in the receptacle holding the 
potassium nitrate and borax. The melting process from then 
on is continued as is tlie period of agitation, as previously out- 
lined. 

Gold for inlays for patients between twenty-five and forty- 
five years of age, where teeth are in fairly normal occlusion : 

Pure gold 4651,^ grains 

Pure platinum 14i^ ** 
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Gold for inlays for patients where teeth are in malrelation 
and where the stress of occlusion is varying in direction and 
very intense : 



Pure gold 456 grainj 

Pure platinum 24 



...s 
( < 



Gold for inlavs for teeth in normal occlusion : 

Pure gold "iöSi^ grains 

Pure platinum 71^ * ' 

Gold for inlavs for teeth that are verv f rail : 

Pure gold 432 grains 

Pure platinum 381,^ " 

Pure silver 91^ ** 

Gold for cast bases : 

Pure gold 456 grains 

Pure i»latinum 24 * * 

Gold for saddles: 

(1) Pure gold 384 grains 

Platinum 2% iridium 72 * * 

Pure silver 18 ** 

Pure coppcr 6 " 

(2) Coin gold 432 grains 

Platinum 2% iridium 48 '* 

SUMMABT FOB CHAPTEB XHT 
The Metals for the Inlay Worker 

1. What mctals are commonly uscd by the inlay worker? 

2. What are the materials and the Instruments necessary to make a com- 
plete metallurgic equipmentf 

3. In what form should gold and platinum, respectively, bc used? 

4. Describe the making of the melt. 



CHAPTER XIV 

THE CASTING OF THE MOLTEN METAL IXTO THE 
MOLD AND A CONSIDERATION OF THE VARIOÜS 

MACHINES EMPLOYED 

At this stage of the work \ve are ready to put our cold flask 
into the seat of the machine with which the casting is to be done, 
and bef ore we do that let us consider and caref uUy examine some 
of the things that have been said in regard to the casting of 
gold. We shall, however, first establish the truth of the fol- 
lowing Statement: 

*^A11 metal castings are made under pressure." 

It must be apparent to anyone who thinks, that even if no 
apparatus of any kind is used in forcing metal into a mold, 
there is still the pressure of the falling metal to be accounted 
for. It matters not what we call it, gravitation, or anything 
eise, the fact remains that what we are trying to put into the 
receptacle has some weight, and if this weight is great enough 
to overcome the resistance of the air in the mold, and if the 
mold be porous enough to allow that air to escape, then we shall 
have a casting, and the very fact that we get a casting, proves 
that the resistance of the air was overcome, and to overcome 
resistance we must have pressure. 

Of course, the relation between the size of the gate in tho 
mold, and the success of the casting, with what may be called 
the inherent pressure of the metal, is a factor to be carefully 
taken into consideration. The gate must be larger in casting 
bv this method than it would have to be if we had the aid of 
some outside agent to increase the pressure, and confine it to 
a circumscribed area. 

It is not advisable to use this method in casting any of the 
royal metals, because of the excessively high fusing point of 
tliese metals, and the almost impossible task of keeping these 
metals at a temperature required, in order to have them fluid 
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enough for a long enough period of time to eompleto a east- 
ing by this niethod. 

It has been and is being employed in casting low-fusing 
alloys, nsed in the laboratory for lower dentures. Most nien 
will be familiär with the niethod; that is, the preparation of 
the model; the making of the wax pattern, witli its Uvo in- 
verted, cone-shaped extensions at the eondyles; the Investment 
of this model carrying this pattern into one-half of a special 
flask in such a manner that only half of the wax pattern and 
inverted cone extensions will be embedded into the plaster and 
sand, the subsequent lubrication of that half of the Investment 
and wax, and the placing and Alling with plaster and sand of 
the other half of the flask, the drying of the flask containing 
the invested pattern and model; the opening of the flask and 
the boiling out of the wax; the careful drying out of the mold 
until the mirror test shows it to be devoid of moisture, and 
finally the melting of the alloy in a suitable crucible; the as- 
sembling of the two halves of the flask, and the pouring of 
the molten alloy into one of the funnel-shaped openings at one 
side of the flask, until we see the metal rise in the funnel-shaped 
openings at the other side of the same flask. 

If the side of the flask which contains the funnel-shaped 
opening in which the metal rises, were longer by, let us say, 
an inch, than the side which contains the funnel-shaped open- 
ing, into or by way of which we pour the metal, we could con- 
tinue the pouring until the metal on the escape side had risen 
a füll inch higher than the metal on the intake side. If there 
were no inherent pressure in the metal being poured into the 
intake side, this could not take place, and it is also true that 
this pressure is as the weight, and is, of course, partly subject 
to the same laws as tliose which govern falling bodies. 

I tliink it is pretty w^ell proved that casting as described 
above, is pressure casting; and I think also that I can save space 
and time by simply stating that the method described above 
is entirely and al)solutely unfit for the casting of inlays, without 
going into any lengthy dissertation as to w^hy this is so. 

What is true of the simple process above described, holds 
good in dental casting by means of centrifugal force, whether 
we make use of one of the centrifugal casting machines sold 
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for this purpose, or sirnply swing a bücket containing the mold, 
and the inolten inetal in a circle with suflficient rapidity to cause 
this molten metal to bury itself in the space provided in the 
mold. 

That this centrifugal force miist be conv^erted into pres- 
sure before it can cause the metal to seek the cavity in the 
mold, is proved by the fact that all forces finally expend them- 
selves in pressure of one kind or another, so that a casting made 
by the centrifugal metliod is essentially a pressure casting, and 
if this centrifugal force could in any way be definitely con- 
fined and doled out in given, definite, and measurable quantities, 
it would have points in favor of its use. At present I know of 
110 apparatus in which this principle is utilized that could be 
Said to be dependable enough to Warrant its use in the casting 
of gold inlays. No claim made by the vendors or manuf acturers 
of these centrifugal casting machines has been sustamed. The 
quantity of the force, and hence the amount of pressure used, 
being unknown, the best one can say of the possible result is 
that it will be doubtful. I used one of these machines along- 
side of many other makes, and after careful, conscientious ef- 
forts, I was forced to the conclusion that no acceptable inlay 
can be made by this process. The machine has its use perhaps 
in the arts and crafts of jewelry Castings, and in coarse labora- 
tory work, where things cast may afterwards be filed out to def- 
inite measurements, but it is not to be considered for inlav work. 

The most commonly employed centrifugal machine con- 
sists of a base mth a centrifugal pivot, to which is fastened 
one end of a coiled spring and a flyw^heel with a recess in the 
under side. This flywheel is mounted movably upon this cen- 
tral pivot of the base, and the coiled spring, one end of which 
is fastened to the central pivot, is attached at the other, or 
outer, end to the flywheel, and enclosed in the recess of it. Ex- 
ternallv to the frame or base is a bar which actuates a leather- 
covered lever arm which coacts with the flywheel to hold it in 
a given position after the spring has been wound up. This 
makes up the enclosed mechanism of the machine. 

The exposed part consists of an arm, fastened to the fly- 
wheel by means of screws, entering a small cylindrical por- 
tion of this flywheel. A pivot about three-quarters of an inch 
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in height, rises froiii this crossarm and serves as a handle to 
wind up the spring by rotation of the flywheel. On each end 
of this crossarm, is a headed rivet upon which a sliding ad- 
justable arm is carried, and one of these end arms carries the 
tray which contains the flask and mold, while the otlier one 
carries the counterbalance. 

When the mold is ready to be fiUed, the flask is slipped 
into the carrier on the end of the mold arm. The spring hav- 
ing been wound, the adjustable arms are set at right angles to 
the crossbar, or very nearly right angles. The crucible in whicli 
the gold is to be melted is placed upon tlie carrier immediately 
in front of the flask. The gold is melted, and when it boils, the 
flywheel is released, which sets it in motion, which motion is 
transmitted to tlie crossarm, and f rom it to the end placed adjust- 
able arms, which immediately straighten out, with tremendous 
outward motion, and this forces the molten metal into the mold. 

In a few moments the maximum velocity will have been 
reached, and from this point, the speed of the machine will 
decrease. It may be either allowed to spend itself, or it may^ 
after one and one-half minutes be stopped by pushing the leath- 
er-covered lever against the flywheel. 

The manufacturers of this machine claim that the force 
may be modified by fewer windings of the spring, and while this 
is undoubtedly correct, the pressure produced remains indefinite 
and, therefore, not suitable for our purpose. 

With the greatest care used in every step of the work, all 
inlays made were more or less irregularly distorted, due, no 
doubt, to a forced readjustment of the walls of the inside of 
the mold, this readjustment being actuated by the impact created 
first, by the violent straightening of the arm, and its conse- 
quent slipping upon the pivot, and second, by the impact of the 
metal against the wall of their frail investing Compound. 

While the defective Investment may be eliminated, the agi- 
tated mold remains as a permanent deleterious agent in tlie 
present machine, and it seems doubtful if it ever can be rem- 
edied. 

If this machine is to take a lasting place in the art of 
Casting inlays, I would suggest that a device be added to it 
that would enable the Operator to so wind the spring, and so 



CASTING MOLTEX METAL — MACHINES EMPLOYED 191 

set the flask that both the niomentum of the flywheel and the 
shock with which the flask is caused to straighten or throw 
itself away from the center, may be measured. This is not 
at all impossible, and simply means a year or so of eonstant 
experiment and mathematical deduetions. The raanufaeturers 
would then have a product which they would be justified in 
offering to the prof ession for aceurate work, provided, of course^ 
that their experiments did not compel their honest eonclusion 
that at its best the maehine would be unfit for inlay work. 

Regardless of any assertions to the contrary, most vehe- 
mently made by the manuf acturers of the vacuum machines, they 
are nothing eise than pressure machines ; and in order to prove 
this, it is only necessary to quote a small part of their glowing 
literature füll of little jokes. 

*^Not the slightest fraction of an ounce of artificially pro- 
duced pressure is applied at any stage of the casting Operation, 
when an Elgin is the apparatus used. There is not the slightest 
fraction of an ounce of artificially produced resistance to be 
overcome, because the air in the niold is removed in advance^ 
and is not subject to compression. 

^* Pressure is not necessary because there is no resistance» 
There is no resistance, the air necessarily and naturally is re- 
moved in advance of the entrance of the metal, through the 
pores of the Investment material which are plenty large enough, 
no matter how small they liiay be, to permit the instantaneous 
passage of the air in response to the pull of a vacuum formed 
heneath the mold, a pulling force more than double normal at- 
mospheric pressure/' (Dental Casting, 1912, The Ransom & 
Randolph Company.) 

If any evidence be needed to prove that the suction ma- 
chines are pressure machines, the little booklet containing the 
above quotation, and niany other sayings quite as contradictory 
wall supply that evidence gratis. 

Just think of this wonderful pulling force, dragging on 
the vitals of the mold, and keeping up this drag even afler the 
gold begins to enter, with a force equal to double that of at- 
mospheric pressure, to wit : thirty pounds to a Square inch. 

Of course as fast as this machine sucks the air through 
the mold and creates a vacuum, the atmosphere above would 
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be inert if it did not push or press tlie goM into this vacuum 
much abhored by iiature; and bcoause this pull is so stroug, 
in otluT wnnis. bfcauwp tliis siu-kiiig apparatus is so voraoious. 




Fig;. 170-fl.— Same machin 



I Fig, lTO-.(, resiiy for MtBting. 



the abused and iiarassed atuiosphere above must oxert tliis 
thirty pouiids to thi; Square inch pressure nolens Valens. 

All tliis tinie the moh'eular iiitegrity of the mold is being 
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attacked by this plus suction in order to allow the gold to eiiter 
wdthout any duress except the double atinospheric pressure, the 
pull of the plus suction equals. 

It will be well to note that the natural atinospheric pres- 
sure upon the earth at our level is about fifteen i^ounds to the 
Square inch, and anything above tliat is an artifically produced 
pressure, which inakes their statenient in the beginning of the 
quotation, seem very far from an accurate scientific assertion. 

To cite another quotation with the reader's indulgence, — 
but first the digression to recall to your niind that we must 
thresh these things out to settle them, for at least soine time 
to come, — it will be well to quote from the sanie booklet, page 
4, beginning on line 25 : 

"In Casting by other than the vacuuin inethod, the excess 
metal in the crucible is the first to solidify, thereby shutting 
off the pressure. Pure gold, especially shrinks in the process 
of hardening, and with the excess solidified, and the pressure 
removed, the metal in the mold contracts to the extent of the 
shrinkage. 

"With the Elgin, the first portion to harden is the metal 
against the outer walls of the mold, and the last, the excess in 
the crucible, while in all other forrns of casting, the process is 
reversed. 

"In using the Elgin appliance, the excess can be kept mol- 
ten, and the suction maintained, as long as required for the 
metal to completely harden in the mold. Simultaneously with 
the shrinkage taking place in the mold, the vacuuin draws metal 
from still motten excess to fill the space left by the natural 
shrinkage/' 

The colossal impertinence of sending a booklet containing 
such Statements to men who are supposed to have had at least 
a primary lesson in metallurgy, can only be accounted for in 
two wavs: It mav be that the man that wrote this statement 
in the Koranic booklet really believed he was telling the truth, 
and it may be that if he knew he was wrong, he figured that 
none of the men w^ould read it with enough attention to find 
the pig, and if they did, they would not know the difference 
anyway. 

I have Seen beautiful jewelry, such as elks' heads, cast 
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HfHßti HU Kli^iii umi'hiw% liut I hav<- nev^r y^-t in uiy practica, 
\p4*4'U i'üWinl n\Hm to iiii^^rt an c-lk's h^ad into a patient's t(K>tlu 
io tak^' Um* pla^'if of an inlay. I have s^^n Grf*fk lettors and 
(unUtiX Kprinf^K aml Jfr'imitar» which were sucked into an Elgin 
and iiim(m\i\\oT(H\ twiee ovc?r again, but none of those things 
Utiwo i*s'or \h*oi\ (T'alh'd ufKin to nu^anure up with any niicroin<*t<M- 
nufaKun'nu'nt. 

It will Ih» wi'll for the «tudent and praetitioner to bear in 
niin<l that w<f an? called upon to inlay teeth, and to inlay theni 
with niir?rowo|)ic fforrf^ftnc*««. Truf*, wo can appreeiate fine 
jifwciry, nir'(* ring«, d(K'oratc?d with figures or lüerogh-phics, and 
no doulit, if WC* f»v(*r Icavf» our profVnsion to (*ntor the field of 
Um* art nu*tal workc»r, thow* niaehineH may have their usos, but 
HO far an I liavc^ b(?(»n abh* to d(»torniino, they are faihires, and 
an ordinary litth» swagc, with its air-compressing interior, is 
to b(* pi'(^fVrn*d. 

1'Im» vacMiuni niachino is a pressure machino; of tliat thero 
in no doul)t, and it* it wen? not such an invorted pressure ma- 
ehirus it niight \h\ usc^ful. 

I take it that th(? rea(h»r will have conie to the conclusion 
that I am an advoeat«? of a direet pressure maehine, and this 
eonel Union in sound. I hav(» iny reasons, too, for pref erring and 
uniiig and advoeating the din»et pressure maehine, provided it 
in \\\v right kind. Th(» right kind of a pressure maehine is one 
whieh will pi^rTorm the lollowing serviee: 

II miiHt enable on<^ to m(»lt the gold in the erueible of the 
1IhhI<, hoTore lln^ investnu^nt in this flask gets hot enough to dis- 
lorl Ihn mold, and this means that it nuist have an oxyhydrogen 
or nilrouH oxide blowpipc». Tt nuist lurnish nie ^vith a means 
lo deHnilely know how nmeh pressure T am using for easting, 
and I muHt be enabltMl to sustain that pressun» at will; and I 
iimihI he enabied In apply that pn»ssure at the jisyehologie mo- 
menl. 

'rhei«*e IhingH a pressure^ nuiehine nuist do or it will be use- 
leHH, W'hat uther things it nuiy do in addition to those men- 
lioiMMJ, are a matter td* reOnement oT detail and eeonomy of 
Operation, and are cd' eourse laetors wliieli determine one in 
IIh» pun^hahe oT anv merehandise, Imt they are not absolute 
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essentials to perfect results while the first mentioned tliings 
are absolutely so. 

Xow, before takiiig up direct pressure maehines, suppose 
we quickly, but thoroughly, consider sorae of the phenomena 
which take place in the easting of gold under pressure. 

The foUowing is a quotation in part from a treatise written 
by C. J. Clark, of Chicago, Illinois. 

''For countless ages the matter of the earth existed in a 
molten state, gradually cooling and shrinking until the surface 
became ridged and the internal molten mass became encap- 
suled by a crust. As the shrinkage continued, matter was 
called upon to supply the deficiency, and the crust being solid 
and rigid, and held by the power of cohesion, the power of 
tlie centrifugal force was the greatest at the greatest cicumfer- 
enco, and, of course, the portion of the revolving sphere that of- 
fered the least resistance (the poles) succumbed to the demands 
of the internal shrinkage and were draAvn inward; and so we 
find the earth flattened at the poles. 

'*The cooling of a metal in a mold, Avhile not exactly similar, 
is strikingly analogous to the cooling of a planet or the earth 
on which we live. 

** Matter is never at rest, the atoms comprising the mole- 
cules revolving around a connnon center, forming a miniature 
solar System, are in a constant state of agitation, moving rap- 
idly around in their medium in ether, and confined in their 
movement to their limited space between their fellows. 

'^The outer surface of a mass of matter is the first to be sus- 
ceptible to any thermal change, the effect being transmitted to 
the center, and if this thermal change be of sufficiently high de- 
gree to change the state of tlie mass from the solid to the liquid, 
or gaseous, or vice versa, the surplus is the first to exhibit these 
manifestations. 

^'Let US suppose a cross section of a gold plate is being sub- 
jected to heat of sufficient degree to induce a change in its 
physical structure, the atoms of the molecules revolve more rap- 
idly than before, become more diverging in their tendency, de- 
scribing a large circumference about tlieir connnon center, the 
molecules increase in the same proportionate volume, and their 
mutual power of cohesion diminishes. This allows the mole- 
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cules to separate inore widely, and pennits of a greator latitude 
in whicli to exercise thoir mobility. As tlie atonis aro whirliiig 
about their common eenter, the moleeules are revolving and 
revolving also about eaeh other, generating eentrifugal foreo 
to such an extent as to overeome the force of gravity, and with 
a tendency to\yards projection in every direction held in re- 
straint only by the still active though mueh weakened poAver 
of cohesion. 

*'This causes some moleeules to be lifted above their fel- 
lows, and as the heat increases, the mass begins to assume a 
globular shape or form and presents a panorama of rhythmic 
harmonious action. 

^*Now if the heat be withdrawn, the revolutions of the atoms 
about their common centers decrease, and as their momentum 
gradually diminishes, the atoms come into closer proximity, the 
moleeules decrease in volume, the power of cohesion increases, 
the mutual attraction of the moleeules becomes more intense, 
exhibiting more influence tlian the force of gravitation, and the 
congealing mass of metal retains more or less of the globular 
form, the moleeules being caught on the act of falling, much the 
same as water is caught, and held in the formation of an icicle. 

**The duration of time in which the metal is transformed 
from a niolten to a solid state is exceedingly short, and the fact 
that the metal retains enough heat to maintain a red color for 
a time, fumishes no scientific proof that the metal in the mold 
w411 shrink for the metal that remains in the crucible and the 
metal in the mold encounter conditions in hardening which are 
diametrically opposed. The metal in the crucible is confined by 
no walls, and the pressure on it being from without inward, has 
no such effect, as on tliat confined in the mold, for the reason 
that the hydraulic pressure that the confined gold is subjeeted 
to, forceps the metal from the center, outwardly as long as it 
remains molten, and thus it is pressed against the cooler walls 
where the* crust as described is formed, and which will register 
a density of 19.45 against 19.16 of that remaining in the cru- 
cibh»; and there is no inlierent force or physical property in the 
metal itself after being cast under pressure capable of sug- 
gesting its density to any further degree. 

*^So it is physically impossible for it to shrink to any appre- 
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ciable degree, therefore, if, in tlio process of making an inlay 
or a more extended piece by casting under pressure, any dis- 
tortion oecurs, or it is not a faesimile of the wax model, tlie dis- 
crepaney must be aseribed to some other factor or cause than 
the shrinking of the gold alone. 

'*If this globule of gold were measured for its specific grav- 
ity, it would be found that it developed by the mutual attrac- 
tion of its molecules (cohesion), a density that registers a 
relative specific gravity of 19.16. 

^*Thus, if gold, heated so as to assume the liquid state, be 
allowed to congeal uninfluenced by any interfering conditions, 
the only factors entering into the phenomena being mass, co- 
hesion, heat, molecular mobility, volume and gravitation, it is 
a physical possibility for the metal to develop, by virtue of its 
cohesive force, a density that registers a relative specific grav- 
ity above 19.16. In the casting of nietal under pressure, addi- 
tional factors enter, and must be taken into consideration; tliey 
are hydraulic pressure and iveldi^ig, the latter heing induced 
hl) the force of hydraidic pressure. 

^'If a mold has been prepared in tlie usnal procedure for 
a cast under pressure, and is in a condition for the reception of 
the niolten nietal, a button of gold fused in the crucible mani- 
fests the sanie pliysical phenomena previously described. Tlie 
atoms will revolve around their common center more rapidly 
than at a loAver temperature, and the molecules \nll revolve 
around each other in like manner, and the metal is gradually 
transformed from the solid to the molten or the liquid state. 
If force now be suddenly applied to the liquid mass in the cru- 
cible, a portion of it will be forced by displacement into the 
mold, and if the pressure be maintained for a time it will be 
transmitted from molecule to molecule, simultaneouslv in everv 
conceivable direction, the hydraulic force pressing the mole- 
cules to all surfaces and angles of the mold. As the molecules 
at the surface of the mass come in sudden contact with the Avalls 
of the mold, their movements are abruptly checked, the atoms 
of the molecules are forced to closer proximity, the molecules 
decrease in volume and have less latitude in Avhich to exercise 
their mobility, which instantly induces congealation ; and as they 
are held firmly against the walls of the mold, gaps and crevices 
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occur, Avhich an*, however, fiUed by the pressure boliind, and 
with iiieonecävable rapidity, with n(»w reeruits, frenzied and 
heat maddenod, wliere they meet tho sanie fate as their fc^lows, 
eruslied and jannned against oaeh othor and tlie Avalls of the 
niold until in eongealing a rigid wall or capsule lin(*s every siir- 
face and angle of th(» niold. 

*^This goes on in tlie same Avay until the surface erust tliiek- 
ens to the center, all foUowing the same regulär order of things, 
but with no loss of appreciable tinie in a sniall niass of gold 
as might be inferred from the deliberate d(\^cription. This 
metal wnll be found to be of higher specific gra^nty than wlien 
it is allowed to cool under ordinarv conditions." 

Here then we have a quotation froni a treatise written by 
one who used as a guide and reference nearly eveiy known au- 
thority on the subject, and here too, we find as a rosult of his 
inquest into the mystery, the definite statenieiit that in casting 
gold linder pressure the part entering tlie niold is the first to 
eongeal. A statenient which not only eniphatically but niost 
effectuallv contradicts the assertion of an extolhM* of the virtues 
of the vacuuni process, that only with this niachine does the 
hardening of t\w niass in the niold take placc^ before the hardeii- 
ing of the niass in the crucible. 

As a matter of fact, in all casting of high-tusing nietal, 
with the aid of any pressure exerted upon the niolt(»n mass by 
any special apparatus, the surplus in the crucible is the very 
last to eongeal or crystallize, and that part entering the niold 
is the first to assume an unalterable shape. 

Since the inv(»ntion of pressure casting as appli^nl to den- 
tistry, d()Z(»ns of ])ressure casting machines have been off(*red 
to th(» prolVssion and each one was, according to tlu* literature 
of the niaker, the b(»st for the purpose. There is the LeCroius 
the Cleveland Dental, the simple little swage, the Sure Cast, 
the Simplex, the Seyiiumr, in fact there are so niany, that the 
mnnber would compare favorably with the nuniber of diffen^nt 
makes of automobiles, and like automobiles, they would all go 
for a time, and after a fashion. All can ]mff and snort, and 
make a noise. The* point of interest to the prof(»ssion is, that 
these machines ultimatelv differ widelv in the n^sult that oik» 
can accomplish Avith them. 
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Some of tlie pressure maehines meutioned supply the nec- 
essary force by feeding compressed air through a ehamber 
whieh opens onto and above the molten mafes ; others simply al- 
low a little Chamber filled wdth a moist eompressible substanee 
to l)e placed over the crucible whieh eontained the molten metal, 
the lieat of this metal, acting upon the moisture eontained in 
the above substanee would convert this moisture into steam, 
and this steam would supply the pressure necessary to propel 
the metal into the mold. 

The most reliable of these is one called the Solbrig ma- 
eliine and is marketed here bv Ash & Sons. Were this maehine 
supplied wdth a ineans for definitely Controlling and measuring 
the pressure, it would prove a valuable appliance in one 's lab- 
oratory, and be quite suitable for inlay work. As it Stands 
today, it may be used only for casting that requires no defini- 
tion of fine lines, angles, or margins, where microscopic accu- 
racy in reproduction of those lines, angles, and margins is not 
an essential factor. I know of no inlay that Avill permit of such 
deviation, and still be flt for use for any cavitv in anv tooth. 
A brief description of this machine will suffice. 

It consists of the base, upon whieh the flask containing 
tlie mold rests. This flask is rec(»ived in a shallow ring upon 
the base. A rigid support rises from tlie base, and to this Sup- 
port a movable arm carrying an adjustable metal cover, is 
connected. This adjustable metal cover fits loosely over the 
flask. When the wax pattern has been burned out of the mold, 
the flask is placed into the ring upon the base, and an asbestos 
disc, saturated with water, is placed into t\\o cover. The gold is 
put into the crucible in the mold, and is brought to a boiling 
point ; the movable arm, carrying the adjustable cover is brought 
downward onto the flask containing the molten metal, and held 
there for a minute, when the casting is completed. The heat of 
the metal converts the water in the asbestos disc into steam, 
and this steam, confmed in the small area, induces a tremc^ndous 
pressure upon the molten mass; just what effect all this pres- 
sure mav have on this mold is a matter whieh mav be calculated 
by taking the resistance and the amount of the pressure imder 
consideratioii. Absolutely definite results are impossible with 
this maehine because the pressure is uncontroUed and can not 
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be definitelv and nieasurablv modified. Wo do not need a ton 
of dynamite to blast a pebble ont of tlie sandy beach. 

The niachine I'use for the casting of gold inlays is a di- 
rect pressur(3 machino, invonted and built for this purposo by 
the inventor of the process. It is a machine wliieli enal)los 
one to bring the gold to a boiling point in the crucible of the 
flask before the entire mold has been heated to a point of dis- 
tortion. It makes possible the use of a sniall nitrons oxide 
flame, and it gives off an infinitely greater aniount of lieat con- 
centrated on the bottom of the nietal, than ean be obtained with 
a large blast flanie of the ordinary blowpipe. It is a maehine 
whieh enables a man to apply a measnn^l anionnt of perfeetly 
sustained pressure at the very moment when he realizes that 
he must have this pressure, and the flame is automatically 
turned off as the pressure is applied. 

I use this machine in conjunction with the entire technic, 
because it enables me to do my work of restoration in such a 
manner as to make the probability of recurrent requireynent 
for further effort in that direction very remote, if not alto- 
gether Impossible. 

This is what the cast gold inlay, conceived and made avail- 
able for public use by the cjiscoverer, will do, if we are careful 
to foUow the directions in every step of the procedure. 

It is essential for him who would practice gold inlay work 
correctly to consider the entire technic as a complete circum- 
ference of a circle, presenting no break in its continuity. In the 
Center of that circle and responsible for this unbroken circum- 
ference is the ideal which the inventor conceived and held onto 
while he thorouyhly and carefuUy worked out every phase of 
this technic. 

There can be no question upon the statement that all of 
this revolutionizing principle had its inception in, first, a vivid 
realization tliat present methods were inefficient to stem the 
tide of tootli destruction ; and, second, in the birth of the ideal 
of what sliould b(» done in order to effectuallv stem this tide. 
If we place tliis ideal in the center of this circle, and now divido 
our circumforonce into its 360 degrees, and run a radius from 
eacli d(»groo upon tlie circumforonce to the center, wo sliall be 
in a bottm- position to understand just how closely dopondont 
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lipon this coiiceived ideal lias beeii and must he the entire 
teehnic. 

Indeed, with the ideal already ßxed in thc mind of the in- 
ventor, it beeame only a question of time as to when the cnor- 
iiious amount of mental aetiWty playing around this ideal, would 
manifest itself in the expenditiirc of pliysical effort which wonld 




Fig. 171. — Tag>!'"'t macliiiif ivilh flasli in position on its linsp. Chnrcoal 
block and nitrous oniüc flnme [ilayinf; upon a Imlton of ßold. To the riglit is a 
lartce bnx rontainin^ a mixturo of potassium nitnitc nii<] Ixirax. The (:aii|;c upon 
the Tagßart machinc imlicales live poun^s of pressure. 



in time ereate in actual pliysieal form wliat alreaily existed in 
thc abstract, but, nevertheless, causative, ideal of it. And so 
this ideal, powerful, great and benefieent, and witli the approval 
of all cosmie laws to aid it, oecupies the central throne and be- 
gins to throw out its elements of physical nianifestation as 
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radii of a eirclo. Oiio Clement is tlic wax, aiul we sce tliis gnnv 
froiii an ol)scur<' indefniite point t« a clearly detorniinpcl aotiial- 
ity: anotlicr elenient is tlm conipuiuici, .i^oin^ tlironpfli tlie sauic 




fvcli- i.r cxiicrieiH-*': tlini ciiiiK' tlie <-nu'il)Ie. its dcptli, its w idtli, 
and curvaturt' of its are. and tlic relation (»f tliis d»'|)tli to tliis 
widtli and <*urv<'. aiid tlic sprnc. tlie Icn^^tli ot tliat and tiic rc- 
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latioii of tlie leiigtli of that to the patteni ^^äthin tlie mold; and 
tlio flask, the lieight and the width and the circumference of 
tliat ; and the relation of these to the eurve and the depth and 
^ndtli of the erucible and the pattern within the mold; the mixer 
and the heater; the blowpipe and the niixing ehaniber for the 
gases; the regnlating of the pressure as to increase and de- 
crease, and the sustaining of the pressure thus obtained; and 
the niaehine as a whole. 

The hundreds upon liundreds of questions wlüch Avere 
found and had to be solved, and were solved, not only as indi- 
vidual Problems, but as problems related each to the other which 
eame l)efore, and the one whieh was to follow; so this work 
went on until this ideal, sitting, so to speak, in the center of our 
abstract eircle, had sent out these radii toward every degrc^e 
upon tlie cireumfca-enee, and beliold! the task was eomplete. 
Here is a proeess so perfect that not a weak point ean be found 
in it, and here too, is a maehine so perfect, and accessories so 
unicpie, tliat all intcM'played perfeetly with eacli other to call 
fortli a perfect result, provided all of it, the proeess, the ma- 
chine, and the accessories, are well understood and properly 
handled. 

It is not to be marveled at that the idea of cast gold inlays 
swept the profession clean off its feet into a frenzy of hopeful 
enthusiasni. Here at last was the possibility of doing the right 
kind of restorative work, and blind indeed we should have been 
had Ave failed to recognize it. Here were possibilities so preg- 
nant with hope for the betterment of the race, dentally con- 
sidered, so potent in effect upon the future of their well being 
that it seemed as if the glory of truth had at last broken 
through the meshwork of in(*flficient and often misleading dogma. 

The profession saw it and gasped at the one stupendous 
stride that would make creators out of them in place of 
menders. 

They who followed iniplicitly all the directions, beut every 
effort to carrv out mimitelv everv detail of the technic, who 

• • • 

studi(Hl and understood the machine by its(4f, and in relation 
to every step wliich accompanies the use of all the carefully 
l)lanned accessori(»s, have been rewarded beyond their own 
hopes and dreanis. They haA'e seen a new era rise in dental 
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servito aiid dental acfoniplishmeiit, aiid with tlie usc of tlie 
proci'ss, tlu'ir lov(' l'or tlie work lias growii, and witli the growth 
of thcir love for tlie work, the Standard of tlioir work 1ms boca 
raised. Uentistry to tliem is iio more a niere profossion, a 
tradi', a nicatis ul" a livelihood. It is a religion to be clicrished 
and thorouf,^liIy studied for the good it müI l)ring to Iimnanity; 
f<»r the aid it will bring to stniggUng man. in Ins cfforts to 
evolvf-' into a perfect being. Tliat is wliat dentistry nieans to 
tlieni ; not one of theni but will affinn and a(l<l to tliis <leclaration. 




Fig. 173.~To the right is a vieiv of n small Tnngarl flaak aiul its eruriblc 
formpr nliirh holils the spruc wirc. To the ieft is tho author's barrel-shaped flaak 
atiil its prurililp former aiul the nliurtened »prue wire. Tlie nmount of rpfi'actiiry 
Compound gurruumiinu tlie ivnx patteni is more iiearly cqual in liulk in all ilirections 
in tlie liarrei-shaped flask. 




■. — A aiipcial llask, liBrrd-shnpeii, miiile liy the aulhor in iivn 
r lar);e castiiifiii. Tlic Taggart maehiiic tliut takes Ihis ünsk li 
tH platfunii sufl!eie»tl,v tu provido t!ie i 



Is not such an oxpericnce an incontive to every student. 
and evory dentist wlio iias not yet dtnie so. to take np this 
jirocess and study it, and pcrsevere and follow instructions 
nntil it has been niastered? 

Till' use of this niachinc is exeeecUngly simple. It is a 
([iiestion of kiiowitig what is ■\vaiitetl. of knowing that tlio nia- 
ehine will do all it is iiitonded for, and of testing tbe mai-hinc- 
liefore euch castiiig to makc siire that all is in order. 
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Upon examiiiation of the flasks desigiied by Dr. Taggart, 
it will be noticed that each one contains a small hole aboiit the 
size of 11-gauge wire. This serves two piirposes; it forms a 
vent to facilitate the eseape of any gas or air which may be 
preseiit at the time of casting, and whieh might oflfer a resist- 
anee to the ingress of the metal; and it serves to show how 
Avell or how poorly the pressure gas may be flowing through 
the vertical cylinder into the pressure plate, and from there 
onto the metal. 

Test the machine out as f oUows : 

Place a piece of rubber dam into the small base of the ma- 
chine, and seat the flask roundside up into this base; open the 
valve on the nitrous oxide cvlinder, and bv means of the reduc- 
ing valve, regulate the pressure to the desired point. (Three 
to five pounds pressure is the right amount for casting inlays.) 

See that the packing in the pressure head is not dried out 
and leaky, and see that the four small holes which allow the 
gas to pass through down onto the flask, are free from any 
metal or other obstruction. 

Now bring the arm or lever of the machine forward dowTi 
npon the flask while you hold the fingers of the other hand 
around the flask so as to close the hole at the upper part of it. 

The bringing forward and dow^nward of the lever will throw 
a valve inside of the vertical cylinder w^hich will cause the 
nitrous oxide to descend through it. If you feel the pressure of 
the descending gas upon your finger, which closes the hole in 
the flask, the machine is in good shape and fit to be cast with. 
Now alternately remove and replace your finger over the flask 
opening; the hand upon the pressure gauge should keep time 
with your actions, that is, it should drop to zero as you remove 
your finger, and reascend to three or five pounds as you close 
the opening. 

This w^ill show the perfect condition of the machine, and 
you may rely upon it for the sustained pressure required for 
successful casting. 

Now release the lever arm and remove the empty flask, sub- 
«tituting for it the flask containing the mold ready for casting. 
Turn the blowpipe until it is at right angles to the machine, and 
ignite the city gas, opening the city gas valve until you have a 
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flame aboiit four inehes long. Xow place a button of eloan 
gold 24 earat fine, (be sure it is clean) into a ehareoal erueible 
placed near the flask (put on browii or blue glasses) and open 
tlie needle valve on the regulator, wlüeh will allow the nitroiis 
oxide to flow into the mixing Chamber, throiigh whieh the eity 
gas is flowing. The mixing of the two gases will produee a v(M*y 
hot blue flame about three-quarters of an ineh long, and this 
flame is directed upon the button of gold by turning the blow- 
pipe downward directly over it. 

In about thirtv to sixtv seeonds, varving with the amount 
of gold, the flame will have brought the nietal almost to the 
fusing point. Remove the heated gold to the erueible in the 
flask and play the flame upon it. The tendency of the mass to 
assunie a spheroidal shape will now appear, and fmally the 
molten metal will present a glowing shape and the mass will 
be Seen to move. The gold may now be called fluid, ])ut it is 
not yet hot enough for casting. If it were cast at this moment 
a very sluggish mass would have to be dealt with, and a vcM-y 
imperfect piece of work would be the result. 

This may be avoided by keeping the flame upon the fluid 
gold until the heat of it has been raised to such a point that 
the molecules seem to repel one another violently. The molten 
mass will assume the color of sunlight, with a violet tint in it, 
the mass will not move from side to side but will rise in the 
erueible, as if pushed up from beneath, only to drop back again 
to repeat the Performance. 

All this has taken less than a minute and at this stage the 
lever is brought smartly forward; the plunger and pressure 
heads descend upon the flask, the blowpipe is tlirown to one 
side, the city gas is shut oflf, the valve which allows the pr(*ssure 
gas to descend upon the molten metal is thrown open, as the 
flask is sealed, and the molten metal is forced into the mold and 
held there under a constant and sustained pressure. 

The nitrous oxide, previously used to aid in melting the 
metal, backs up and reenters the descending valve to spend 
its force or pressure upon the congealing mass. 

It is unnecessary to again enumerate all the curious molec- 
ular movfMuents and atomic agitations which take place on cast- 
ing. At best, they are a theoretic consideration, beautifully 
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reasoned oiit ; biit f or the man doing the praetieal work as out- 
linecl herein, they need carry no further iinportaiiee, except to 
inform him of what aetually takes place. 

From forty seconds to a fiiU niinute's time shonld be üriven 
for the gas to exercise its pressure against the congealing metal. 
The lever niay then be released by pulling the spring-actiiated 
pin on the upper part of the machine-head forward. The lever 
is then thrown back, and will carry the pressure head upward. 
The flask will, in most instances, be found cool enough to grasp 
with the band, illustrating how little actual and distorting heat 
entered the mold during the nielting of the nietal. 

If the flask be uncomfortably warm, it may be grasped 
with the flask forceps, and either thrown into a bowl of water, 
or held under the cold water faucet, until the mold disinte- 
grates and is washed oflf. A stiflf toothbrush will remove most 
of the Compound around the inlay and surplus, and we shall 
find the casting complete. 
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SUMMABY FOB CHAPTEB XIV 
The Casting of the Molten Metal Into the Mold 

1. Describe the part played by temperature in the inlay technic up to the 
point of drying out. 

2. What happens when the flask is heatedl What effect on the mold has 
the proximity of the flask to it? 

3. What is the result of casting into a hot moldl 

4. Why is a cold flask necessary and how does it follow the temperature 
sequence? 
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The Casting of Metal into the Mold and a Consideration of the Various Machines 

Employed 

1. What is the i)riiicipal objectioii to the iise of a castiiig appliance in- 
volving centrifugal force? 

2. Givc the reasoua for and agaiiist the choice of a vacuum niachine. 

3. What arc the esseiitial» of a casting machine involving direct pressure? 

4. How woukl von prevent the distortion of the mold during the actual 
casting of the inlayf 

5. Describe the technic of casting in a Taggart machine. 



CHAPTER XV 

THE CLEANSING OF THE CASTING IX HYDRO- 

FLUORIC ACID AXD IX A SODIUM 

BICARBOXATE BATH 

After the easting has been carefuUy and thoroughly 
bnished free from Compound, it is plaeed in a rubber eup con- 
taining hydrofluoric acid. The acid will free the easting from 
any of the Silicate it may still have on it. It would be impos- 
sible to remove everv evidence of this bv the use of the brush 
only. Owing to the enormous amount of heat to which the metal 
is siibjected under the nitrous oxide flame, it picks up a mimber 
of mineral and metallic impurities, which, however, are finally 
forced to the surface of the easting and the crucible side of the 
surplus. Particularly does the crucible side of the siirplus 
button become contaminated with interfering agents which it 
picks up from the silica, and for this reason it is advisable 
(imperative is the word) not to use any gold for easting unless 
it is absolutelv clean. 

It is best to take these surplus buttons and refme them be- 
fore using them again. More of this later. 

AVhen the easting has been in the acid at least several 
hours (it is sometimes best to leave it in overnight), the cover 
is removed from the hard rubber acid cup, and the easting is 
taken out with a pair of tweezers and washed, under the fau- 
cet, then brushed with soap and water. 

A test tube about six iiiches long and three-quarters of an 
inch in diameter, is filled about one-third of its capacity with 
a saturated Solution of sodium bicarbonate, and the easting is 
boiled in this Solution until everv trace of the acid has been 
neutralized. 

It is important that the acid be neutralized beyond a doubt 
because of the deleterious effect of the least particle of this 
acid upon any cement or tooth structure. 
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Rubber and raetal, and the waxes, soem to be the only siib- 
stances which are not attacked by it ; hence the use nf the rubber 
cup as a reeeptacle for it. I bought a hard rubber cup about 
four inches high, two and one-half inches in diaineter at the 
mouth, and about one and three-fourths inches in diameter at 
the bottom. It is an ordinary hard rubber drinking cup and 
may be bought at any rubber goods shop or largc drug störe. 
This is used for the hvdrofluoric aeid. 




, 175. — Acid cup, support, and 
tapering hard nibbet cup; 



Stopper for hydrofluoric aciil. fl, stop|>pi 
, plaatcr o€ Paris block carrving cups. 



A batch of plaster of Paris was mixed to a creaniy coii- 
sistency and poured into a paper box four inches scjuare. Into 
this mix of plaster, the inoistened rubber cup was forced to 
within one-half incb of tlie bottom of the box containing the 
plaster, and the niass containing the cup was allowed to sot. 

Tlie next day the paper was removed, and the surfaoe of 
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the plaster was trimmed to a sightly appearance. After sev- 
eral days the mass had thoroughly hardened and shrunk becaiise 
of the cone-shape of the cup, and was expelled from its seat. 

A quantity of Stearine was allowed to come to a boil in an 
agateware vessel, and the plaster form was put into it and al- 
lowed to boil for one and one-half hours. The result was a plas- 
ter reeeptaele, hard and smooth, into which the cup eould be 
placed, and which form it was practieally impossible to upset. 

When the cup was put into the seat, it was turned toward 
the right and was made to fit very snugly. About one-third 
of the cup extends beyond and out of the plaster, so that it 
may be easily grasped and turned to the left for the purpose 
of unseating it. 

A block of w^ood w^as shaped to loosely fit the mouth of the 
cup, and into the center of this block and going half way 
through it, a small brass eye was inserted to serve as a handle. 

A layer of paraffine about one-eighth of an inch was placed 
over every part of this block, and it was again fitted into the 
cup. AVhile it was seated, more paraffine was added to the 
circumference of the block, and this paraffine was allowed to 
overlap the cup, thus producing a cover which fitted into and 
over the rubber contamer of the deadly acid. 

Extreme caution must be exercised in holding this acid, 
and care should be taken to guard against the inhalation of its 
irritating and deadly fumes. The deleterious eflfects from it 
are very lasting, and I have had some decidedly unpleasant 
experiences with it, to which I would not care to have any of 
my readers subjected. 

Into this cup is poured one ounce of the hydrofluoric acid, 
which can be procured at a chemist's shop in four ounce wax 
bottles. The wax cork is then sealed into the bottle, the bottle 
placed in a wooden box, and put away. 

In the average practice an ounce of this acid will serve its 
purpose for about three weeks to a month, when it becomes so 
laden with Silicates that it may be pronounced inert from cleans- 
ing inlays. 

The cup is then removed from its seat in the plaster base 
and carefully fiUed with water which runs slowly out from the 
faucet and is allowed to over flow the cup. 
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This SO weakens the acid that it will not hurt the basin. 
AVhen the ciip has been thoroiighly cleansed, it is rcplaced in 
its plaster seat, another ounee of the acid is poured into it from 
the acid bottle, and the cover is put on as quickly as possible. 
• It is well to take a quart glass jar, fill it with water, and 
put into the water as nmch bicarbonate of soda as the water 
will take up. As required, the test tube may be filled and the 
washed inlays boiled in this Solution to conipletely neutralize 
the acid. 

SUMMAKY FOB CHAPTEB XV 

The Cleansing of the Casting in Hydrofluoric Acid and in a Sodium Bicarbonate 

Bath 

1. Dcscribc the cleansing of the Casting from inipurities and give the 
reason for eaeh step. 

2. Describe the making of a receptacle for hydrofluoric acid. 



CHAPTER XVI 

REMOVAL OF THE EXCESS OF METAL, THE POLISH- 
IXG, AND THE CEMEXTATIOX OF THE INLAY 

The surplus biitton is elamped with a vise, and witli a fiiio 
saw the inlay is separated from the excess by sawing throiigh 
the Sprue, within a millimeter or two of the casting. A gariiet 
paper disc, of medium grit, will remove the rest of the sprue, 
and medium-grit cuttle fish discs rotated toward the margins 
of the inlay will prepare it f or its fmal polish. Unless the sprue 
wire has been attached to any part of the occlusal surface, the 
oeclusal part of the easting is not to be touehed with stones, 
burrs or discs, and it is not to be touehed at all until the inlay 
has been tried in the cavity, and the relative occlusion of it 
determined. 

The cavo-surfaces of the inlay are carefuUy examined with 
a magnifying glass, and a diligent search is instituted for any 
irregularities, such as bubbles, etc., which would, of course, in- 
terfere with the proper seating of the inlay. If any are found, 
they may be removed with a very sharp spoon-shaped excavator, 
or with a No. 1 or No. 2 roimd burr, held in the handpiece of the 
engine. If the area is free from interference, the temporary 
stopping is removed from the patient's tooth, the cavity is 
carefuUy examined to make certain that it is absolutely free 
from any obstructions, and the inlay is put into the cavity and 
sent home by tapping it gently, using a stock of hard wood, 
driven by a few gentle taps from a leather-covered mallet. No 
undue f orce must be used ; gentleness and perseverance are the 
agents that will overcome the obstacles usually encountered at 
this stage. When the inlay has gone to place, all margins are 
carefuUy examined, with the aid of a mirror and a fine explorer. 
If found satisfactory, the mirror and explorer are laid aside, 
and while the fingers of one band hold the inlay in position, 
the other band manipulates the right, left, and straight, as well 
as round burnishers, always in the direction with the margins. 
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If the directions have boen foUowed, practically no biir- 
nishing should be required, at least not what is generally iinder- 
stood as burnishing. 

There is no occasion for spinning the gold, and the iise 
of the burnishers is indulged in at the margins only to obviate 
the necessity for dises at these points. Dises sometimes slip 
and get beyond one's control for a long enoiigh time to mar the 
perfeetion of a piece. 

If the inlay proves difficult to seat, it should be removed 
and again scrutinized with the magnifying glass for any ir- 
regularities or overhanging ledges. These removed, the inlay 
is again seated, and the process of gently tapping it is repeatod. 
Because these inlays fit so closely, and frictionally engage the 
different walls of the cavity so thoroughly, we are sometimes 
eompelled to seat and reseat them several times before eemen- 
tation. 

The burnishers must not be aUowed to slip oflf the gold, 
onto the tooth; the objeet is rather to run the burnishers ver- 
tically over the inlay margins, when these are vertieal, and 
horizontally over them, when they are oeclusal or cervical; in 
other words, when the margins run horizontally across the 
tooth. 

With the Sharp point of a pencil a line is dra\\Ti across 
the heaviest part of the inlay, and this line is eontinued over 
the tooth. 

The inlay is removed from the mouth. AVith a Xo. 2 round 
burr a reeess is drilled on each side of it, as near the margin 
as the enaniel line will permit, and with a burr of the same 
size a similar reeess is drilled in the tooth. This proeedure 
gives a saueer-shaped, or rather semicircular depression, on 
the opposing margin of the inlay, and a eorresponding depres- 
sion in the tooth. The peneil mark wdll serve as a guide for 
vertieal direction, while the cavity margins on the cavo-surfaces 
will determine the direction which the burr vn\\ take in the 
tooth. 

It will be readily realized that when the inlay is again 
placed in position, the two depressions or recesses on the inlay, 
will meet the two recesses within the tooth, and an almost cir- 
eular resistance pinion will result upon the application of tho 
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cement. Such resistanee pinions are exeeedingly strong and 
very difficult to obliterate, sinee they possess the maximum bulk 
where the tension is greatest. 

The aecuraey of the proximate relation of the inlay, must 
])e satisf actory ; there must be contaet with the next tooth, if 
any be preseiit, if the inlay be a Compound one, and if it be 
one for any tooth distally to the first bicuspid, there must be 
contaet lines instead of contaet points. 

If any deficiency be observed at these parts, it may be 
rectified by doubling a cylinder of gold foil upon itself, and 
placing it snugly upon the deficient part of the inlay with the 
smallest quantity of 22 carat solder, this cylinder is joined to 
the inlay proper, and the bulk of it at that point is increased. 

The necessity for such steps, las described innnediately 
al)ove, will become rarer as the technic is mastered. 

It will be recalled that the margins of the inlay were pol- 
ished bv the use of the burnishers, while it was in the tooth 
cavitv. The rest of it is now finished with fine cuttle-fish discs, 
to be followed by crocus discs. The occlusal surface ha\dng 
been found correct, it is polished Math small brush wheels and 
pumice, and finally with feit wheels, and pointed slender engine 
burnishers. If there has been a slip-up on the occlusal surface, 
the inlay is put into the ca\dty, carefully seated, and the patient 
is asked to bring the teeth into occlusal relation, while a small 
piece of thin articulating paper is held over the tooth that con- 
tains the inlay. In this manner the interfering high points ^\dll 

be readilv noticed and mav be removed. 

» • 

The necessity for this procedure also will grow less fre- 
quent, as the knowledge of both the process and the technic 
grows with practice. 

AVhen the inlay has been subjected to all necessary trials,* 
when the recesses have been made, and the inlay has been pol- 
ished, we are ready for cementation. Use the rubber dam 
whenever at all possil)le. It is so much easier to keep the field 
of Operation dry, and the cavity thoroughly clean; steriliza- 
tion of the cavity is so much more readily accomplished ; and 
the Operation is so much more of an assured success, that all 
arguments are in favor of the rubber dam. 

In cases in which it is impossible to use the rubber dam 
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(a eoiulition which is exeoodingly rare) tho elanip may be ad- 
justed 011 the tooth to be filled, or the one immediately beliiiid 
or in front of it, if the tooth be an upper one; or tlie saliva 
ejeetor of Xynian may be used, if the tooth be a lower one. 
These saliva ejectors were designed by Dr. Nyman, of Chicago, 
and oflfer an exeellent nieans of keeping the field of Operation 
fairly dry witli the aid of cotton rolls. 

Of course, napkins or cotton rolls may be nsed when the 
clamps are being relied npon to keep the operating area more or 
less isolated. 

AVe will assunie that we have been able to apply the ruli- 
ber dam, and tlms are enabled to successfullv isolate the tooth 
we are working on, as well as several adjoining ones. 

The cavity is thoroughly dried, as well as cotton will dry 
it, a fresh pledget of cotton is dipped into warm alcohol, and 
the cavity is flushed with this; the walls, as well as the seat, of 
the cavity are carefully rubbed with this pledget of alcohol- 
carrying cotton. 

This is kept iip for a minute, when a stream of warm air 
will dry the tooth. A pledget of fresh cotton is now dipped 
into a Solution of warmed bichloride in H2O2 1-250, and this is 
put into the cavity and allow^ed to reiiiain there from three to 
five minutes while preparations are made for the mixing of tho 
cement. 

A dry cement slab is essential. Any good reliable cement 
of an exceedingly fine grain and preferably of brown color 
w411 do. A broad spatula of German silver or agate or bone 
should be used, and the cement must be rather thinly mixed, 
but very thoroughly spatulated. Spread the mix over as largo 
an area as possible ; the more you can spread it out, the thinner 
the layer, the better the mix, the more thorough this incorpo- 
ration of powder into liquid has been. 

The inlav has in the interim been washed bv the assistant 
or Operator himself and dried with warm air. 

The bichloride is removed from the tooth and the cavitv 
is dried with cotton and again flushed with alcohol and dried 
with warm air. 

A jiffy cement tube is fiUed with the cement and a thin 
layer of the mix is spread over the cavo-surface of tlie inlay. 
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The Contents of the jiffy tube are expelled, directing them into 
the cavity, by finger pressure, and the inlay is grasped with a 
pair of tweezers, or the fingers, and guided to its position over 
and into the eavity. The greatest eare must be used in seating 
the inlay at this time, and again geiitle tapping rather than 
sudden force will aceomplish the desired end. 

Grasp a pointed, notched hardwood instrument of eon- 
siderable strength, in eaeh hand, and holding both of these 
points upon the inlay, gently rock it into place, while the sur- 
plus cement is being forced out. AVhen the inlay is nearly in 
place, the wood stick from the right hand is laid aside, and 
the mallet is called upon to further the work until the inlay is 
seated. The stick is then substituted for the mallet and the 
inlay is held there for fifteen or twenty minutes, the same Po- 
sition being maintained as nearly as possible. Be sure the 
inlav is in its seat and do not rock it after that. 

No burnishing, no malleting, no polishing, no trimming 
down of anv kind, for at least a dav after cementation. AVhen 
the cement has crystallized, the rubber dam is removed, the 
surplus cement around the inlay is removed, and the patient is 
cautioned against using that tootli or that side of the mouth 
for the next few hours to come, in order to properly preserve 
the continuity of the cement while it is hardening. 

Upon the return of the patient for the next sitting the 
margins may, if necessary, be burnished ; the right and left bur- 
nishers may be used as indicated, or the small engine burnishers 
may be employed. 

If all directions have been carefuUy followed, this will 
rarely if ever be required, but should the necessity arise, it 
is well to remember that the burnishing is to be done in line 
with, and not against, the margins of the cavity. 

SUMMABY FOB CHAPTEB XVI 
Bemoval of the Excess of Metal, the Polishing and Cementation of the Inlay 

1. Describe the preparation of the inlay before it is tried in the cavity. 

2. Describe the test fitting of the inlay in the cavity. 

3. In what manner should the margins be burnished? 

4. Describe the making of the resistance pinion. 

ö. How would you restore the contact point of an inlay? 

n. Describe the polishing of the inlay before it is ready for cementation. 

7. Describe the cementation process. 



CHAPTER XVII 

THE SPLINTING OF LOOSE TEETH BY MEANS 

OF IXLAYS 

The Splinting of Loose Teeth by Means of the Gast Gold Inlay, and 

the Paralleling of the Root Canals of Loose Teeth that Are 

to Be Splinted, by Means of Instruments Enown as the 

Parallelometer and the Parallelodrill, Bespectively 

The splinting of loose teeth has always been a more or less 
difficult task for the Operator to perform. Particularly does 
this apply to the splinting of anterior upper or lower teeth. 

The reason for this beeomes obvious when we consider the 
Position of the upper anteriors and their longitudinal relation 
to eaeh other, and when we take into consideration the size and 
formation of the low^er anteriors. 

The first general prineiple to be observed is that we must 
never remove enongh tooth structure f rom the inner part of the 
tooth to endanger its possibility of playing its part in the con- 
tinuous flow of vital essence. In other words, we must never 
ream out or drill a canal so that only a thin bony shell will 
remain in the alveolar socket, for if we do, not only will the 
Shell be likely to split under stress, but the maintenance of 
nutrition is a mueh more difficult thing in a thin layer consist- 
ing largely of inorganic material, and wherein the major part of 
the Channels of nutrition have been segregated from each other 
(their anastomoses destroyed), than it would be in a thicker 
mass in which the tubules still commimicate witli each other 
and so carry the vital essence to every cell. 

The Problem of establishing a parallel relation between the 
canals of these teeth, without destruction of too much of the 
valuable intertwining nutriment carrying tubules, led the writer 
to the invention of certain instruments which are respectively 
known as a parallelometer and a parallelodrill. The use of 
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Fig. 176. — Showing the paraHelometer nrench in popition on lockinf; stud. 
You will note that Ibis afuii is the on!_v onc ou the parallolometer which has no 
damp connect«d with it. When the dietance nhich the Operator wante to maintain 
has lieen reacheil, this stud is turoed up tJghtlj and the metor ig locked beyond anj' 
possiliitity of ch&nge. Great care should be takcn by the Operator to always seo 
that this stud is loo»ened before attempting to tum the actuating Bcrew of the 
parallelometer. This screw haa 06 thrcads to the inch, and eould very eaaily be 
dnnia);ed or jammcd, if the loeking stud »ere tiirned up tiglitly and an attempt made 
to turn the netualinj; scre«-. 




Fig. 177. — In Order to makr rlear the coi 
for different distances, the folloning cuts are 

In the alKive cut. (he measuring poslit 
fnim ß mm. up to and including 10 mm. Sij 
that ean be measured with thia inatrumert. 



roct positign fgr the varioua mandrels 

Bboivn for guidancc. 

ire in position for a<l measuretnents 

millimeters ia 
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those instruiiieiits is a simple procedure and iiiakes the parallol- 
ing of any nimiber of teetli in the arch a dofmite and mechan- 
ically acciirate task. 

Let US assunie that we are about to mako a splint for the 
six anterior Upper teeth and that all root work has been prop- 




Fig- 1"S. — ^Measurin); posts 
the diataiicc betwoen them incrcascd t> 

I with the pcisls in thvac damps. 




Fit;. 170.^ — Sliowing position of measuring posts for all 

iip In hikI itu-liidhij; 2^ mm. Tlic abovc Js the inaximuni cll^tnnre tlint ran hc 
i1 will) tlif posta iu theae ctamps. 

orly exocutod, that the ranals have been fillod for their gingival 
half, and that no undne rcaniing out of the roots has been rc- 
sortod to. AVe sliall use a lö-gauge (Brown & Sharp) 30 per 
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Cent iridio-platitium wire for the ciispids and centrals and a 
16-gauge wire for the lateral incisor. 

Everything being ready for paralleling the canals of these 
teeth, we turn our attention to the Instrument known as a 
parallelonieter and iiote: 




Fi|r. ISO.- -Mensur in g pnsls 
»ÜBtHiice intrcaswl to 40 mm. This 
ivitli the posts in these clanips. 




Fie. ISI.—Whon 


the (\W 


.tunee to be n. 


easurfid ex 




cter is reviTsed and tlü 


<■ mens 


jrint; postH ar 


e plaee.1 in 


the elunips aa shoivn above. 


These posts. aa enn U 




iire noiv 35 i 


Tini, apart. 


Tlip purallelnnieter may be 


cxtended, to 55 nun. 











1. It consists of two reetangular pioeos of nietal. slidably 
adjiistal)le on<' upon the other, a screw providing the nieans 
of motion. 
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2. At fixed distances lipon the piece of metal, certain t-lainps 
are pn-sont, whieh vnW upon being locked, defiiiitely hold a 
given wire in a fixed groove. 

3. Tlic Upper surface of the engaging seetions is aceii- 
rately graduated in iiiillimeters, a constantly aiignienting niini- 
ber of turns of the screw being necessai'v to ti-averfic a milli- 
meter space as tlie first groove upon the stable section and the 
last groove upon the niovable seetion approaoh each other. 
This Instrument will line up root canals parallel to each other, 
when they are 7 or 40 mm. apart, and \ve nnist bear in mind 
that: 

First. If we wish to parallel the canals of two teeth which 
are over 7 mm. and less than 10 mm. apart, we clamp a «ire of 




Fig. 182. — Mcflsuring posts in same clamps as in Fig. 181, but the distauce has 
becn increasoj ti> 55 mm. ThiH ia the maxinium ränge of the parallclometer and nill 
rcBch from any part af the mouth to any otber part of the mouth. 

suitable gauge into the two opposite grooves farthest away 
front the actuating screw. 

Second. When the canals to be parallelod are more than 
10 and less than 2ü mm. apart, we use the end groove of the 
stable seetion as our unit point, and the iniddle groove of the 
niovable section as our point of accommodation or adjustmcnt. 

Third. When the canals to be paralleled are niorc^ than 2;') 
or less than 40 mm. apart, \ve use the end groove of our stabin 
section as oiir unit point, and that groove upon the niovable 
section wliich is nearest the actuating screw as our point of ac- 
commodation or adjustment. 

Given a case which roquires splinting of the six anterior 
teeth, WC would then pi'oceed as follows: 
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1. The tceth imist be thoroughly scaled and polished. 

2. All suppiirativc coiiditions must be flimiimted. 

3. AH the pulps must bo extirpated and tbe roots fiUed for 
tlit'ir gingival halt' in aceordanee with the best technic. 

4. The incisal orlfiees of the pnlp Chambers are enlarged 
by means of stones suitable ui shape and size. 

5. Starting with the two cuspids, they will be found to be 
more than 25 nun. and iess than 40 nun. apart, and we shall 
therefore clamp two 15-gangc (Brown & Sharp) steel rods into 




Fig. mx. — The above cul slioivs where the parallel odrill Bhould be oilw). A 
drop of uil shuutd 1« placed in C and D arcasionally; the cap at B »hould bc rcmorcd, 
and the pinion unHerneath it oilcd; also, the capa at A and A. The latter caps have 
a Icft-hand thread. 

The parallelodrill can not be sterilized by boiling, due to the faot that certain 
pinions and parta are made of steel, the drill, however, niay Ire entirely dissembled 
aod easily reasaemblcd, and all parts wiped ofF oarefully. 

A ci'Dlerinf; poHt is proridcd in the eet of uiBtrumeiita to assist asseniWing tha 
parallelodrill nhen it haa bcen takeo apart to bc clcaned. Tliis ccatcring post is tho 
mme size aa the ccnter ülud which bolds the two drill heads, pinions, etc., together. 
Instead of aligning the above parts with Ihe ecntcr atud, the eentering post ahould 
1« used, and in that nav, no härm nill be done lo the thread of the stud. 



CAJT Oiii> A2CI* p«:«cn-iix islay? 



the corn-spondiiie smx»re? pivs^^itins tt'-iii**-lTt-* Dp«.tn the op- 
posite sides of the i*araIlt-loi»-i'-r. 




tt*l/ll. '/f l|>*' '(firr*t<fl 



'>j<*T»lirtn cf the (tarall^Ki^riU nair.ir.^ .•■,;; lwi> i\«i*1 
d» t'> TwtiTf ihp split pin and lalv miafhiwcts. Xom 
t Iffi kao') in mpiHirtin): Ib* i<arallrKi>!rilI liuiini: ihis 



ß, W«! 4**in tti'r artuatinp serew until the two iH>sts or win's 
will JMXl ''rit'T t(j<; rimt canals of the two ousphl t^vUi. 

7. If^^lfi'fVMi« tli*r iiifftrument froiu the mmith. we Itx the 
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distance between tlie two posts by meaiis of the lock mit pro- 
vided and we record this distance for future reference. 

8. We remove the two wires from their respective grooves 
by opening the clamps and we Substitute two short posts which 
we accurately clamp into the meter, and whieh will engage the 
two heads of the parallelodrill. 

9. The drill heads of the parallelodrill are now made to 
engage the protruding ends of the short posts, and the distance 
between the drill heads is flxed by turning the lock nut pro- 
vided. 

10. The parallelodrill is renioved from the posts, clamped 
into the parallelometer and two drills, correspondirig in size to 
the original wires, are now inserted into the drill heads. 

11. The parallelodrill is moJiijated onto the handpiece of the 
ongine and the drill heads carrying the two drills are brought 
into line with the canals of the two cuspids. 

12. The power is turned on and the drills are allowed to 
sink into the two root canals to the required depth. 

13. This varies directly as the aniount of destruction of 
the alveolus and the recession of the gum and inversely as the 
divergence of the roots. 

14. The drills must be sharp, allow for clearance, the band 
must be steady'and the mind must be fixed upon the task in band. 

15. It will 1)0 found that the canals in the cuspids will be 
parallel without difficulty and with the least sacrifice of tooth 
structure. 

We shall now proceed to parallel the right cuspid to the left 
lateral or rather the left lateral to the right cuspid. 

Taking up the instrument called the parallelometer we re- 
lease the lock nut which will enable the actuating screw to func- 
tion, then proceed as follows: 

1. The clamp which holds the wire upon the accommodating 
section in the groove nearest the actuating screw is opened and 
the wire is removed. 

2. The Space between the right central and the left lateral 
becomes more than 10 mm. and less than 25 mm. apart. This 
wire is clamped into the middle groove of the movable or ac- 
commodating section. 

3. The actuating screw is turned until the two wires will 
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1)C in lino with the ineisal orifices of the eaiials of tlie right cen- 
tral and left lateral respectively, and wül just enter these t-aiials. 

4, The parallelonieter is renioved froni the moiith anrl the 
distanee between the tvro wires is noted, recorded, and lixed 
by turning the lock nut provided. 

5. The clanips lioldin^ the wires are opened, the latter are 
reinoved and the short drill guides ur alignment posts are placed 
into the grooves and the elamps are locked. 




Fii;. isii, — Öliowing tlie nietliod of tranaferring the diatancc fro 
lolompUT to the parallelotlrill, 

]. Mra^uriiig poats in ))<isition afler having thr distann- iiicrniBod 



liv 



ri ihn 



;vj 1 



. Ali|;iimi>iLt postü tiavc hecn Substitute«! for nicMiiuriiig poats anij ti^^litciiiM 
u|> in tlieir reH|>ec.tivc ctanipa. 

S, PtiralHiiilrill has liei'» uiilockpil and the two drilllii'iiils siiperimposwl im thi- 
pyramidal'sbapod aligniiirnt poatB. The handle of tlic drill has heen turneil In the 
nioat cotivenient angle for the ivork to bc done in the mouth, and the tivo driltheadii, 
lorlieil in that position. 

4. The parallphnirill rcmovpd from alifjnment pnals with Ihe aistniice aeruralHv 
tranüffrred from the i>arB]tel«meter to the parallel od rill. 
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6. Tlie parallelodrill is cleprived of its drills, tho lock nut 
upon its ceiiter is opeiied, and the two drill heads are made to 
engage the extending ends of the drill giiides or alignmont posts 
which are elamped in the meter. 

7. The distanee between the drill heads is flxed by turning 
the lock mit provided, and the drill heäd which is to be opposite 
the lateral incisor is provided with a drill of suitable size and 
make, while the one which is to coact with the cuspid is made 
to carry a smooth wire of the sanie caliber as the drill pre- 
viously used in paralleling the cuspids. 

8. The parallelodrill is slipped into the handpiece of the 
engine, and the drill and the guide wire are brought. into line 
w^ith the respective canals. 

9. The power is turned on and the drill is allowod to find 
its w^ay into the canal of the lateral, the guide wire in the other 
drill head entering the canal of the cuspid, will provide the 
means of compelling alignment of left lateral to right cuspid. 

10. The right cuspid canal having been made parallel to 
the left cuspid canal, at the initial alignment Operation, the left 
lateral will of course be found parallel to the left cuspid. 

11. If we now reverse the process, that is, if we now turn 
our attention to the left cuspid and right lateral, eniploy the 
same technic outlined above, merely transferring our drilling 
member to the opposite drill head, we may readily bring into 
parallel alignment the right lateral with the left cuspid, and 
hence also with the right cuspid, and hence also with the left 
lateral. 

12. In like manner, the canals of the right and left central 
may be made parallel to the left and right cuspids, respectively, 
and you who have been working in the dark, guessing at the 
parallelism of your splint posts have a revelation awaiting you, 
when vou follow^ the technic outlined above. 

» 

Exactlv the same technic would have to be followed, if the 

• 7 

lower anteriors were the ones to be worked upon, except that 
the wires and drills to be used would have to be smaller. 

The average size posts for the four lower incisors is 17- 
gauge (Brown & Sharp), while the cuspids will take a 15-gauge 
wire of the same Standard. 

If now the six anteriors, upper or lower teeth were to be 
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splinted, by iiieans of cast gold inlays, aiid the two casjjids 
w-ere to be wsed as abutments for a bridgc, as frequeiitly tliey 
iiiust be, tlie procedure would be to Substitute tubcs for the 
popts, whieh were to be inserted into the root canals of tlie cns- 
pids. 

Tho tt't'hnie for paralleling ^vould be the saiiic a? prcvioiisly 




»nd lalprnl oii o|>[H)9itp sido 




— Distanco estoblished between right cuspid and left Inlccnl. 
Drills arc the same djstance apart. 



outlined, exeept that tlie posts used in aligiiiiieiit ol' tlie uppor 
ciispids would be 13-gauge (Brown & Sharp), while the drills 
whieh are to sink the shafts are a Xo. 12 (Brott-n & Sharp), 
and for the Iower euspids 14-gauge wire (BroMu & Sharp) would 
Ix' used to be followed with a 13-gange drill. 

"When the canals in the euspids liave been paralleled. 
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the cavities are cut into the teeth, linguo-distally, occupying a 
goodly portion of the lingual surface and extended mesially 
so as to almost reaeh the labial surface. 

The parallelometer carrying two wire posts 13-gauge 
(Brown & Sharp) clamped in their respective grooves is now 
fitted into the parallel canals. The Instrument is removed from 
the mouth, and the distance between the posts is noted, re- 
corded, and flxed by turning the lock nut. 

Two friction angle trays, properly lubricated, are now 
mounted upon the posts and two platinum tubes are slipped 
over and onto the posts, the wall of these tubes is .007 mm. 
thick. The trays are moved up the wires until the incisal 
end of the tubes will disappear into the sleeves of the trays. 

Inlay wax is now melted upon the tray and around the 
tube, the outer wall of which has been knurled by rolling it 
under a flne file. The wax is built up into the shape of a small 
pyramid upon both trays, and the Instrument now carrying 
trays, wax and tubes, is guided back into the root canal of the 
cuspid teeth, and forced into position. The trays carrying the 
wax are now brought up so that the wax vnW be forced into the 
cavity. A stream of cold air is directed upon the cuspids, while 
the trays are held in this position, until the wax has stiffened 
beyond the possibility of change and form. 

The Instrument is now removed from the mouth, and ^vith 
a small, sharp lancet, the surplus of wax is cut or carved away. 
The clamps which hold the w4res in the respective grooves upon 
the meter are opened, and the wires, which carry tray, wax 
and tubes are released. A pin vise, held in the right band, 
grasps the tube, while the left band carefuUy moves the tray 
downward upon the wire, and finally the tube and wax inlay 
as one are removed from the wire. With a lancet and proper 
carvers, the lingual portion of the wax inlay is now carved out 
into a retentively formed cavity, to be subsequently occupied 
by an inlay, which carrying a split pin, will engage the platinum 
tube, and which inlay and split pin, in conjunction with the one 
upon the opposite side, will be joined to the bridge to serve as 
attachments for it. 

A graphite post from which the oil has been thoroughly 
burned out, and which is of the same caliber as the wire, which 
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fitted iiito tho plafiniim fiibe, is now inseitpcl into tlie tubc, n 
Sprue wire is heated aiul insertod into tliat porfion of tho wax 
inlay which is thickest, and fartliest way froni tlie platiiumi 
tube. The sprue wirc is inserted in such an angle tliat tlic niol- 
ten gold, upoii beiiij;: forced into the niold, will not strike thc 
tube as an obstruction, in its travel, but will ratlicr liavc a 
Chance to attaeh itsclf to it in an enveloping nianner. 




The oavities in all the anterior feeth, whieh aro to hi- 
splintod together, niiist be extended mesio-distally in such a 
nianiicr that the inlays that are to be made for these cavitics 
iiiay be joined to ono anotlier with a sufficient qiiantity oE soldor 
to provide the necossary strength, and yet, withont that solder 
i-oniing up to any of the niargins, so that there may be no dif- 
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ficulty about tlie proper eare in keeping these margins, between 
iiilay and eavity, perfectly clean. 

These inlays for the lingual surfaces of the teeth wliich 
are to be splinted are niost easily made in the f oUowing manner : 

A threaded post of the proper diameter is made to pieree 
a cone of inlay wax; a piece of German silver plate about 30- 
gauge, and somewhat larger in area tlian the lingual surface 
of the tooth, is perforated and slipped onto the ^^äre post, so 
as to act as a trav for the wax. The vrire, wax and trav are 
now inserted into water 138° F. for about two minutes, and tho 
wire, grasped with the thumb and index finger, the top of the 
fingers making a rest for the German silver tray, that portion 
of the wire, which penetrates and extends beyond a eone of in- 
lay wax, is now placed into the root eanal of the tooth, allowed 
to occupy all the depth provided for it, and the German silver 
tray is brought up against the wax, thus foreing the same into 
every portion of the eavity not oecupied by the wire. With 
the tray under pressure, a stream of eold water is directed upon 
the tooth, until the wax eones become fixed in that position, 
when the wire and the wax inlav and the trav mav be removed. 

AVitli a sliarp laneet all the surphis wax is carefuUy trini- 
med away, th(» German silver tray is removed from the wire, 
and the wax inlay and post are now replaeed into the eavity, 
and with the proper carvers, and flat right and left burnishers, 
the wax is made to acquire its proper disto-linguo-mesial out- 
line. The post and inlay are now carefully removed from the 
tooth, and the sprue wire is inserted as previously indieated in 
such a manner that when the mold is readv to reeeive the molten 
metal, the post shall not aet as an obstruetion to its (metal) 
free ingress into the eavity. 

In this manner, all the post-carrying inlays for the teeth 
involved are eompleted and plaeed into their respeetive cavities. 
If tlie teeth are very loose they must be supported in proper 
Position before any attempt is made to take an Impression of the 
inlays as assembled. This is best aceomplished in the following 
manner : 

With a silk ligature the teetli are drawn into proper re- 
lation to eaeh other and firnily tied, the ligature must be plaeed 
as near to the incisal edge as possible, without exposing it to the 
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likelihood of its slippiiig, a stick of De Tray's iiiodoling Com- 
pound may be softened and placed npon the labial surface of 
the teetb, extending from the gingiva up to the inoisal third, 
and roaching around to one-half of the distal surfaces of the 
cuspids, held in this position, the modeling Compound is chilled 
with a streain of cold water, A plaster Impression may now be 
taken with the inlays and modeling Compound in position, and 
when the plaster begins to sot, a streani of cold air should be 




Fig Itl— Fimshed Bplint rca]\ to In- userted Note the pcrfect alitiimonl of the 
poBts (Sketch made hj Dr Leo Stern ) 



dirccted upon the tray in ordor to prevent tlie hcat. gcnciatctl 
by the crystallization of the plaster, from softening tlie Com- 
pound or a blast of cold air may be played upoii tlio tray. 

When the plaster has hardenod, the tray is rcnioved, the 
labial portion of the impression is liftcd off, and usually the 
iniprovised modeling coinposition splint will conio with it. Tlie 
ligature is thon removed from the tooth, and as a rulc this will 
cause a loosening of the lingual portion of the impression, which 
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may now be r(»movecl. If the inlays have remained in the teeth, 
each one is removed and placed into its corresponding seat in 
the impression. 

When all of the inlays have been asseinbled in the impression, 
they are waxed into position, eare being taken not to let the 
wax run onto any of the margins, their final security in position 
being attained by waxing a pieee of wooden toothpiek onto 
both impression and post of each inlay, so that, if we have six 
inlays in position in the impression, we shall have six posts 
rising in parallel relation to each other and onto each of these 
posts shall be waxed a piece of wooden toothpiek, the other 
end of which, shall be waxed onto the impression. With a 
camel's hair brush, the cavo-surfaces of all the inlavs are 
covered with graphite paste, the refractory Compound is mixed 
to its proper consistency (that of a fairly thick paste) and ^\äth 
this paste the impression is flUed, care being taken to apply 
a little of the paste at a time, using a brush or a small spatula 
to build the refractory Compound into ever>^ portion of the im- 
pression, and around all parts of the inlays and posts, until 
a model of suffieient size has been secured. 

The refractory Compound is allowed to harden sufficiently 
to prevent displacement of any of the parts during manipula 
tion, coincident with the s(*paration or cutting away of the im- 
pression. This cutting away process must be carefully done. 
We must bear in mind, that all our efforts are directed to leave 
the inlays in the same relative position lipon the refractory 
model, which they occupy in the mouth. 

WTien the impression has been entirely removed from the 
model, the inlavs situated in the model are carefullv and thor- 
oughly cleansed, an examination is made to determine if they 
are in contact at the points where they are to be joined to one 
another, and if they are not, they are brought into contact by 
carefully fitting small pieces of clasp metal, or iridio-platinum 
into these places; the line of junction is carefully waxed up, 
while additional refractory Compound is placed upon all the 
exposed parts of the inlays. After this has hardened, the piece 
may be placed upon the fire for a few moments, when the wax 
may be removed, the piece may be replaced on tlie flanie, allowed 
to heat up for another few minutes, wh(»n it is fluxed, and small 
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pieees of solder placed at the poiiits where iinioii is desired. 
When tlio piece has been thoroughly lieated by the flame the 
blowpipe is applied and the inlays are soldered together. 

It is advisable to allow the piece to becoine fairly cool l)e- 
fore any attempt is made to take it out of the model. When the 
proper time comes, this may be done and the now joined inlays 
are removed froni their place upon the niodel, thoroughly 
scrubbed with soap and water and thrown into hydrofluoric acid 
to reniain for a period of half an hour or so. They are re- 
moved froni the hydrofluoric acid, thoroughly washed, and 
thrown into a bath of warm hydrochloric acid, again removed, 
thoroughly washed, and boiled in a sodium bicarbonate Solution. 
With little stones lield in the engine handpiece, all excess is now 
ground away. Care must be taken not to encroach upon any 
margins during our flnishing and polishing Operation. 

If our patient is waiting for us to complete the entire Opera- 
tion outlined above, no particular provision for the care of the 
teeth that are to be splinted need be made except the closing 
of the various cavities by means of temporary stopping. But 
if the patient is to be discharged and is to be absent for several 
days, pending the completion of the splint, some provision nuist 
be made to protect and support these loose teeth during that 
time. 

I have found a most efficient method of supporting these 
teeth in the f ollowing manner : 

The teeth containing the cavities are thoroughly sprayed 
with warm water. Cotton rolls are applied and the teeth are 
dried with warm air. 

The saliva ejector is put into the patient 's niouth. Small 
])ieces of temporary stopping are softened and formed into 
cones. The cavities in the teeth are lubricated with eucalyptol 
Compound and a piece of the soft cone-shaped stopping is put 
into each tooth. 

Staples of round German silver wire of suitable thickness, 
18- and 20-gauge, respectively, are now held in the flame and 
wIkmi sufficientlv heated are allowed to embed themselves into 
first tlu» h^t't cuspid and lateral, then the left lateral and left 
central, then the left central and the right central, then the 
right central and right lateral and finally the right lateral and 
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right cuspid. It will be noticed that all but the two ciispid 
teetli carry a double staple. AVith a heated ball burnisher 
of suitable size the staples are urged deeply into the tempo- 
rary stopping and as a final covering one piece of stopping of 
suffieient length is softened, curved, and packed into the eavities 
against the staples contained in them. AVith proper plastic in- 
strnments the improvised splint is finished and finally made 
smooth witli a bit of cotton dipped in eucalyptol Compound, 
and the patient is dismissed. 



CHAPTER XVUl 

EXTENSIVE RESTORATIONS OF OCCLUSAL 
BALANCE BY MEANS OF GOLD INLAYS 

Patients have come into my care, the occlusal and proximal 
surfaces of whose teeth have been badly mutilated, sometimes 
because of very extensive and very poorly execnted amalgani 
fillings, and often because of marked attrition. 

Where the destrnction is obvionsly a result of poor dental 
work, the procedure, thongh tedious enough, is comparatively 
simple. 

Study modeis are obtained and record modeis may be made 
from these as described, or separate impressions may be taken 
for the purpose of making record modeis. 

These impressions should be taken in plaster of Paris, 
and should be removed from the mouth wdth great care, be- 
cause of the necessity of having an exact reproduction of con- 
ditions as they exist in the mouth. 

The teeth requiring restoration are marked off on a chart, 
and these marks are duplicated upon the study modeis. 

The patient is carefuUy examined as to age, as to any 
peculiarity or abnormality which may exist in the mouth, the 
condition of the gingivae is carefuUy noted. The necks of the 
teeth are examined with minute care, and the occlusion is noted 
as normal or malocclusion. 

The information is elicited from the patient as to whicli 
side is usually used for mastication; what food is usually pre- 
ferred, and how much time is given to meals. 

The mouth is carefuUy examined in the periapical region, 
and all Information obtained is recorded for reference. 

The patient may be dismissed and the study of the modeis 
begun. 

Eacli model is carefuUy examined by itself, and each tooth 
upon the model, previously marked as requiring attention, is 

230 
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again examined. The cavities may be outlined as suggested 
heretofore, or the parts requiring attention may be painted in 
black. 

AVhen the examination of both modeis is completed, they 
are brought into oedusal relation with each other, and the ex- 
tent of the parts lacking ujion their ocelusal surfaces must be 
carefully noted. 

The least mutilated of the posterior teeth is now looked 
for, and when found it is marked with tlie letter P, indicating 
that of alt the posterior teeth upon these modets, it is the most 
nearly perfect. 

The man who has diligently memorized the directions of 
stress upon or against the different teeth will not need to make 




Fig. 192. — A caae of extenaive reatoration. Occluded aludj models of the case. 
Note the enormous amount of attrilion, tho lack of space between lower teeth and 
Upper ridge, the involvemeot of all the gingiv». 

the Step now deseribed, although I consider it an advantage to 
do so in every case. 

Each model is placed upon a heex-j' sheet of drawing paper, 
and its outline is traeed upon the sheet in pen and ink or in- 
delible pencil. 

The location of each tooth is now designated upon the sheet 
by drawing a mesial line downward between the centrals, until 
the pen or pencil strikes the paper and records the mesial line 
of the outline of the model. 

Xext, a line is drawn between the central and lateral, on 
either side of the model dowii and onto the paper, then lateral 
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and cuspid, etc., imtil tlie location, or rather, mesio-distal ex- 
tent of each tooth, has beon recorded. 

AVith a pair of compasses, tlie thickest portion of tho inodel 
is measiired, a reeord is made, and then tlie width froni the 
buceal surface of the last tooth on one side, to the buceal siir- 
face of the last tooth on the opposite side is noted. 

The widtli froni tooth to tooth is now subtracted froni the 
previously obtained fignre, and half of the remainder is marked 
off the outline of the niodel on each side. 

Example: Outline at widcst point, 50 nun. 

Width froni buceal surface of last R.M. to last L.M., 40 mm. 

Differenee between width from tooth to tooth and width of model, 10 mm. 
which would niean the marking off of 5 mm. on the inside of each marp^in of the 
outline of the model. 

The measurenieiit froni the distal surface of the right cus- 
pid, to the distal surface of the left cuspid, taken from the 
model, is compared to the inodel at that point; the subtraction 
is made, the result divided in half, and the suni of each half is 
marked off upon the outline on the paper. 

A perpendicular is now dropped from the point recording 
the median line of the model to a line connecting the two y)()ints, 
marking the width from right molar to left molar. (See Figs. 
136 and 137.) 

A line on each side is drawn from cuspid to molar, and a 
line from cuspid to median point; this will result in a diagram 
equal in extent to the outside measurement of the teeth. 

The width of molars and bicuspids, bucco-lingually, and 
cuspids, labio-lingually, is now taken witli a compass, and 
marked off on the paper. From the points upon the paper, 
which have marked the mesio-distal extent of each tooth, lines 
are drawn through the diagram showing the location of the 
teeth. This will result in a series of (|uadrangular figures, rep- 
resenting the teeth in the model. This procedure holds for 
both Upper and lower inodels. 

AVith the aid of the chart giving the direction of stress, 
tliese dir(»ctions are located upon the slieet, and little arrows 
are ])lace(l to indicate the directions. 

AVhere the stress is marked, the arrows are doubl<Hl; that 
is, there are two lu^ads to the arrow; the direction in which the 
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stress is Aveaker is indicated by a single headed arrow, and 
the weakest point of stress is indicated by an arrow showdng 
onlv one line at the head. Marked infra stress is best indicated 
by a black mark in the center of the figure denoting the par- 
ticular tooth. And the quadrangnlar fignre, corresponding to 
the most nearly perfect posterior tooth, is marked with a P 
to indieate its location. 

AVe shall, npon completion of these diagrams, and with a 
history of the case before ns, be in a position to intelligently 
take np the work of restoration. 

If the nearly perfect tooth is an npper one, then restora- 
tion should begin with the lower tooth, occhiding with the nearly 
perfect upper one, and if the nearly perfect tooth be a lower one, 
then the process is reversed and the npper teeth occluding with 
it are restored first. 

Each one of the teeth in the human moutli, except the 
two npper third molars, and the two lower central incisors, 
enter into occlusal irelations \di\\ two opposing teeth, and 
broadly speaking, three teeth, two nppers and one lower, may 
be considered as an illustration of a lever, one upper tooth 
representing the power arm, one the weight, and the lower tooth 
the fulcrum. As a matter of illustration, the reverse of this 
proposition holds good; that is, two lower teeth form, respec- 
tively, the power and weight arm, and the upper tooth the ful- 
crum. AVhen all parts entering this relation in trinity, are 
functioning physiologically, we may consider occlusal balance 
as present. 

AVhen the teeth which enter into occlusal relation with the 
nearly perfect one have been restored, we shall have an occlusal 
guide to assist us in bringing about occlusal balance in the en- 
tire mouth. It will be best to cut the cavities in the teeth upon 
the modeis with small chisels, such as are used by sculptors 
or engravers. AA^e shall try as nearly as possible to duplicate 
the ideal lines and margins and planes upon the natural teeth, 
as we have cut them into the plaster. 

This is not nearly so hard as it would seem; in fact, it 
will prove nmcli easier than most students would be ready to 
believe. The reason too, is quite simple and here explained: 
If we liad omitted taking impressions for study modeis, and 
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making our diagram of stress, and omitted the oiitliiiing of the 
cavities upon the modeis, and of cntting these cavities iiito 
the modeis; if we had omitted noting the most nearly perfect 
tooth, and had attacked the case in hand without study, hap- 
hazardly, it is not only likely but qnite apparent, that the very 
extent of the task would have bewildered most of us and oiir 
anxiety to bring some order out of chaos would have made us 
overlook the fine and most essential points in eavity preparation. 
All of this work of study of the niodels, and stress, the making 
of the diagram, the taking of the history, etc., has consumed 
hours, and made us familiär with the case. If we omit this, the 
case is stränge to us, and we are stränge to the case. Tlie dif- 
ficulty is added that we are dealing with live tissues, and we are 
undecided just how extensively to cut ; in other words, we do not 
know exactlv what to do. But if we have made the careful 
study, as outlined here, and if we have cut the cavities into these 
teeth as our knowledge of stress conditions and immunity areas, 
etc., teil US we must; and if we have planned our restorations 
upon the modeis in accordance with the requirements of oc- 
clusion, and phonetics, and harmony and proportion, and beauty, 
then we know e^actly what we wish to do, and the patient pre- 
senting, we proceed to do just that thing. 

It is true, we may be hampered and interfered with by con- 
ditions in the niouth which do not exist on the modeis, but we 
bear in mind our result on the model, and we try to duplicate it 
in the teeth, removing the obstacle as it presents itself. In 
this way, the result of our work is more nearly likely to ap- 
proach our ideal of our task. 

It is quite a diflferent matter to cut into live tooth struc- 
ture than it is to cut into modeis, and often the ideal is very 
difficult to carry out, but that is only another reason that the 
Operator should approach the patient only after a complete 
and exhaustive study of the case, and with a thorough knowledge 
as to what he wishes to do to each particular and individual 
tooth, remembering always that the ultimate to be desired is 
harmony and balance in the relation of the tissues present in 
the oral eavity. 

If no pain or putrescent condition be present to urge the 
Operator 's att(Mition and service to any particular tooth, it is 
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best to go to the one anteriorly next to tlie nearly perfect one, 
aiiil restore tliat to anatomic and pliysiologic balance; then the 
one posteriorly next to the nearly perfect one is taken care of, 
and third, the nearly perfect one comes in for attention. In 
tliis way we have made nse of the nearly perfect tooth as a 
guide throughont the work. It has determined for us the mesial 
extent of the tooth posteriorly to it, and the distal extent of the 
tooth anteriorlv to it. It has determined for us the occlusal 
surfaces of the two teeth with which it occludes, and iiow all 
of the teeth that have been restored serve as a guide for correct 
restoration, as regards mesio-distal diameter and occlusal sur- 
face of the nearly perfect organ. 

All this is nothing eise but a recognition of the inter- 
dependence of all media wliich enter into inseparable relations 
witli one another to create a perfect organ of incision, prehen- 
sion, trituration and articulation. 

Doing the work in the manner described, \ve sliall have 
the advantage of incapacitating the patient on one side of the 
moutli only, and thus the primär y processes of nutrition will 
not be interfered witli, and we shall have our patient more 
tranquiliy submissive to our ministrations, which is a factor 
conducive to nnich better results than a patient nervously ten- 
sioned to a high pitch and querulous Opposition. 

AVhen one side from molars to incisors, upper and lower, 
has been restored, the otlier side is taken hold of and treated 
in nmch the same manner until it is completed. AVhen the 
case is fmished, two plaster impressions are obtained and mod- 
eis made. The record modeis are marked with the patient 's 
nanie, tlie date, and R.M., standing for record model. The study 
modeis are marked S.M., and the last modeis are marked F.il/., 
for finished modeis, and the date of completion of the same. 
All modeis are, of course, to bear the name of the patient. 

AVhen the loss of balance in mastication is due to other 
causes than ppor dental work, the procedure of restoration is 
markedly diflferent, and there is considerably more involved. 

AA^e shall not consider the cases Coming under heading of 
traumatic origin, because in one wav or another tliev mav be 
handlod bv the means alreadv described, or as vet to be de- 
scribed. It would be a waste of time to devote a special chap- 
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ter to restoration by means of inlays of teetli tranmatieally 
injured. 

Sinee oach iiijury would probably diffor from every otluM*, 
the case would, of course, present a differoiit history, and the 
extent of the iiijury varying, the treatnient woukl iieeessarily 
(•hange. AVith all that, these eases are subject to Ihe sanie 
rules, and slwuld be studied quite as carefully, if not niore so, 
than the ones broken down by poor workmanship. 

So \ve shall take in the extensive cases of traumatic ori- 
gin, under the heading of those to be considered as being dne 
to attrition, in reference to teeth. 

Attrition is the act of wearing down the teeth by niastica- 
tion, beeause : 

First: The patient may have an end-to-end malocelusion. 

Seeond : The greatest number of posterior teeth may have 
been lost in early life, and tjje entire stress of mastication is 
thrown onto the remainihg anteriors ; which stress they can not 
resist, and hence are worn down by attrition, or 

Third: The osseous System of the patient is out of har- 
mony in development and ealeification (hence re^stance), with 
the nmseular structure of the same patient. In other words, 
there is a predisposition in this particular case, a sort of y3hys- 
ical constitntional inferiority, osseonsly speaking, or a sort 
of physical constitutional superiority, muscularly considered, 
as you please. 

AVhere the cases are most extensive, and involve the (»ntire 
masticatory apparatus, and they usually do, the treatnient is 
much the same. 

These cases are nsuallv between thirtv-five and fiftv-five 
years of age. By this I mean that they are usually thirty-five 
to fiftv-five vears old when thev seek relief. 

These cases are so extensive, and the treatnient so involved, 
and so much d(»pends upon a favorable prognosis, that no 
amount of care given to these restorations can be said to Ix^ too 
much. The treatnient is, with the greatest care, quite a strain 
upon the patient 's nervous systein, and for this reason, if for 
no ()th(M*, the patient should be directed to consult a careful 
int(»rnist, a diagnostician of the first rank, and a report should 
be obtained from him as to the general condition of the patient. 
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To a large extent the progress of tlie dental work will de- 
pend upon the report handed in by the physician. If the gen- 
eral condition of the patient is such that he can withstand the 
stress of protracted dental Operations, a vigorous program may 
be pursiied and the work finished in a nmch shorter tinie than 
if the report about his general condition were to neeessitate 
careful guarding against the least shock to the nervous systeni. 

It is wise to always bear in niind that these patients have, 
by virtue of the very condition which brings them to us, received 
an inipulse whicli started them down hill on the road of health, 
and that their progress in that direction must be checked gently, 
but efficiently. 

Usually these cases are complicated by peridental Irrita- 
tion, or even active suppuration in the peridental region. 

The gingivae are swollen, congested, bleed readily, and mas- 
tication is painful; a hypertroph^ of the alveolar structure of 
the mandible and superior maxillae mäy be present. 

The mnscular structure of the tempero-maxillary articula- 
tion will be found overdeveloped, if at all out of the ordinary. 
The mandible. is found freelv movable in a laterorotarv direc- 
tion. There is usually present a Variation in the length of the 
posterior feeth, the upper ones being shorter than the lower 
ones, due, no doubt, to the fixed position of the superior maxilte 
and the niore or less complete passivity of the teeth. 

Very little, if any, enamel is present upon the occlusal 
surfaces of the posterior teeth, and the incisal portions of the 
anteriors are altogether devoid of it. The exposed dentine of 
the anteriors presents a highly polished appearance, while the 
occlusal surfaces of the posteriors present either an unevenly 
smootli surface, or a number of grooves and pits corresponding 
in location to the normally existing fissures and sulci in these 
teeth. Most of these cases will exhibit a reddish stain on the 
occlusal surfaces. Knife-(»dge occlusal margins are tho rule. 

Regardless of the fact that the naso-mental line has been 
gradually shortened during the years in which this process of 
attrition has been going on, we shall find the masseter, and tem- 
poral, as well as buccinater muscles, tense and thickened, prob- 
ably congested. 

AVe shall probably find these patients to be introspectivc 
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to the point of inolancholia, uncomiuunieative, and oi'ton eva- 
sive in answerinj^ questions, difficiilt to onthiise, and they aro 
apt to confuse tecliiücal Information given to them as tho work 
progresses. 

They are often irritable, always fidgety, and their finge rs 
are usually biisy doing soniething, if only playing against eacli 
other. They are most often eareless in their manner of dress, 
and usually simple in their food requirements. 

From several of these cases whieh eame under niy Observa- 
tion and care, questioning elicited the Information that they as 
a rule, shunned the opposite sex. The foregoing, plus the diag- 
nostician's report, will give a rather comprehensivc» picture and 
history of these patients. 

If all the faeial lines and features of such a patient are 
normal, and in georaetric harmony, the deduction that the masti- 
catory apparatus was in proper proportion before it suffered 
from attrition, is permissible, and the other features will fur- 
nish the means of determining the extent to whieh this proeess 
has advanced. 

Any photograph the patient may have had taken years 
prior to his visit for relief, would also be of service in this 
respect. 

If the teeth are still in proper mesio-distal relation to one 
another, only the occlusal third has been partially or totally 
obliterated. 

If all mesio-distal relations of the teeth have been de- 
stroyed, and if the features of the patient, such as fronto- 
orbital, and orbito-nasal lines be imequal to any great extent, 
then the deduction that the masticatory apparatus was out of 
harmony with the rest of the features, even before attrition be- 
gan to w^ear the teeth down is permissible. The bulk to be 
added to the teeth l)ecomes a matter of measurement of tlie 
various features and experimentation. AVhichever is tho case, 
urgent need of the present is to first restore the gingival and 
peridental area to a physiologic condition, take care of any root 
canal work whieh may be necessary, and then open the bite by 
means of a splint, to an extent at least double that wliich seems 
to be necessarv. 

The patient must wear this splint incessantly for at l<»ast 
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three days. Tliis iiiust be insisted lipon, and in order to help 
the patient over his trying timo, he nmst be kept very busy 
during the day, must have sleep at night, even if the sleep is 
to be indnced by hypnotics. If the latter are employed, they 
are followed by the iise of laxatives. 

After three days the patient is allowed to remove the splint 
during meal time. 

The strictest hygienic precantions are employed in keep- 
ing the mouth clean, and no deviation frora the preseribed 
regime is permitted. 

It must be remembered that this is a re-creative work 
that is going on, and that the Operator is, if he has the neces- 
sary intelligence, in truth a ereator of a real primary factor 
in the human economy. The patient must be made to realize 
this for his or her ovm ultimate good. 

Never before, in the history of human error, has it been 
possible to so utterly wipe out every evidenee of this dental 
shortcoming as it is today. It is very likely that even the 
minds that eonceived this entire proeess of cast gold inlays, 
never fully realized the extent of the blessings the proeess 
might bring and but for this proeess our work in these cases 
would be today as it has been in the past — nothing but a poor 
palliative effort, füll of nothing so much as futility. 

CONSTRÜCTION OF THE SPLINT 

Plaster impressions are obtained f rom the upper and lower 
jaw, and modeis are made. Three layers of number .001 tin 
foil are burnished over the upper model, taking in the crowns 
of the posterior teeth and extending up to the gingival sur- 
faee of them and beyond, and as far back toward the palate as 
a plate made for the case would be allowed to go. 

All of the palatal surface of the foil, as well as the part 
covering half of the palatal surfaces of the teeth, is covered 
with a sheet of baseplate wax of medium thickness. 

The balance of the palatine surfaces of the teeth and the 
occlusal surface upon the four posterior teeth is covered with 
three or four layers of the same baseplate wax and the buccal 
surface of the foil upon the posterior teeth is coated with one 
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layer of the wax, whicli layer is to reach over and oiito, and 
be melted into, the three or four layers of the occliisal waxes. 

This wax niust be marginally melted onto tlie foil, so tliat 
when tlie former is removed from the model, the foil will eome 
with it. 

The wax is trimmed to proper outline, and a surplus of foil 
is allowed to remain, whieh may be folded back on the wax. 
This contrivance is chilled in ice water, and plaeed in the pa- 
tient's mouth for determination as to occhisal thickness. It is 
removed and replaeed upon the model, a layer of soft wax is 
plaeed upon the occlusal surface and melted onto it, so that we 
shall have a layer of wax upon that surfaee about one-half 
inch tliiek. The plate is again inserted into the mouth, and the 
patient is admonished to swallow and close the teeth. The re- 
sulting Impression of the lower teeth on the w^ax will furnish 
the neeessary guide to place the lower model into proper 
Position. 

This is done, and two pieees of wood, reaehing aeross from 
model to model, are waxed onto each model, and they are plaeed 
in the anatomic articulator. AVhen the plaster has set, the ad- 
justment screw is fixed, the surplus of the plaster is trimmed 
off, the two pieees of wood are removed, the articulator opened, 
and the wax and tin foil are carefuUv removed and laid aside. 

A careful preliminary study of the modeis should now 
take place; undercuts which may interfere with the placing of 
the Splint should be filled up, or otherwise obliterated. 

The lower model is covered with a layer of tin foil, tho 
articulator is closed, and the space between the modeis is grad- 
ually reduced until they meet. In this position they should be 
viewed from every angle; the size of the teeth is carefully noted 
as regards circumference, and the modeis are separated to al- 
low for a lieight of tooth in proportion to this circumference. 
It must be borne in niind that these approximate measuremcMits 
nmst be double, since we have both modeis upon the franie. 
Having opened the articulator to about the extent required, we 
simply open it again as much, so that if 1/1() of an inch l)e miss- 
ing off the lower teeth, and 1/16 to 1/32 off the up])er teetli, W(» 
would liave opened the articulator 1 16 ^ 1 /16 and 1 32 1 16- 
1 16 - 1 32, or 5/16 of an inch. In this condition, the articulator 
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is fixed so that tho space iiiav not accideiitally be rcduced or 
raised. 

There is a good sound reason for opeiiing the articulator 
to double the exteiit which the attritional wear calls for and 
that is that it will lead to a muscular adjustment in the tempore- 
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mandibular artioulation, fav beyond that necessary for simple 
tüleratiun of tho work when eompleted, and so the eomplcted 
work beiiiK umch lower, ^^ingivo-ooclusally, than the splint, the 
Sensation the patient will experienee upon romoval of splint 
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and insortioii of tlie work, will be one of ^roat roliof ; and tho 
muscles having boen adjusted, and liaving boeomo niore or less 
aceustonied to tho additional amount of stroteh will find an 
enjoyablo rolaxation in boing pormittod to flox into a nuieli less 
tense position. The tendeney of too great and henee destruk- 
tive muscular stress upon the newly j^la^^d work, will in this 
manner be whollv avoided. 

The wax plate backed or lined with tin foil is r(»plaeed 
lipon the Upper niodel, tlie wax is softened soniewhat, and a 
close adaption of it to the model is brought about. Enough 
soft wax is added to the ocelusal siirface to take up the spaec* 
created by the opening of the articulating franies, and a sur- 
plus is added so that the teeth of the lower model may, upon 
the closing of the articiilator, biiry themselves in the soft wax 
upon the ocelusal surface of the splint. 

The foil present uy)()n the lower model will prevent the 
sticking of it to the wax, and we shall have a more or less aeeu- 
rate impression of the lower teeth, as a guide to aid in carving 
up the ocelusal surface of the splint. 

The external, or buccal, surfaces of the wax splint must 
be allowed to reacli ovov and enclose the buccal surfaces of the 
lower posterior teeth, so that when the splint is duplicated in 
\nilcanite, it will, when worn by the patient, prevent effectively, 
first, the biting of the soft tissues, and second, the latero-rotary 
motion of the mandible. 

This will aid in the fixation of the muscles and compel the 
paticMit to exercise a more pronounced intra pressure upon the 
teeth, which will have a stinmlating or rather toning effect 
lipon the peridental and gingival tissues. 

In carving up the ocelusal surfaces of the splint in the 
wax, the anterior teeth, iipper and lower are h^ft free from 
any incumbrance, and the entire stress is thrown upon the pos- 
terior teeth, lipper and lower. 

The splint is removed from the niodel, flasked and vulcan- 
ized and finished off, when it is ready to insert into the patient 's 
moiith. After having been worn for three or foiir days, the ex- 
ternal or buccal overhanging plates may be considerably sliort- 
ened, or even removed, and it will be found that the tendeney for 
too free a lateral motion will have diminished to a great de- 
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gree; it will still be present, Init will not manifest itself until 
after considerable pressure lias been spent upon the teetli in 
an intra direetion. 

The patient nuist wear tliis sy^lint; but it niay, if so de- 
sired, be removed at nieal tinie and at ni^ht, although it niay 
be worn by the patient during the nii»;ht withont fear of mis- 
hap, if it has been earefully constructed. 

The modeis f roni whieh, or upon which, the splint was 
made, are kept as record modeis. After the rplint has been 
worn four days to cne week, j)laster impressions are obtained 
and study modeis are made. 

The modeis are diagrammed, and the charts of stress di- 
reetion are made. The modeis are brought into ocelusal rela- 
tion as it exists in the mouth; this mav be done bv means of a 
wax bite, or if any pronounced landmarks be present, these 
may be used as a guide. 

The niodels are then mounted upon the adjustable articu- 
lating frame, the eavities may now be outlined and even formed 
in the plaster easts, keeping in mind that we are working to 
restore the teeth to usefulness and anatomic perfection, and to 
restore to original dimensions the naso-mental lin(*. 

If, as Said before, the rest of the features are in harmony 
with one anoth(^r, the conclusion that the naso-mental distance 
was originally normal relative to these features, is permissi- 
ble, and if the remaining features are out of harmony and Pro- 
portion, then a naso-mental line which will be least obtrusive 
is produced. The average measurements for the normal face, 
as determined by sculptors and artists for the past ages, give 
the naso-mental line as 2% inches long and the lengtli of the 
normal nose as 1% of an ineh. The normal upper lip when 
the mouth is closed is % of an inch. The length of the nose is 
obtained by drawing a horizontal line through the center of the 
pupils of the eyes and dropping a perpendicular from that line 
to the tip of the nose. 

The normal face from the center of the pupils sliould give 
the diagrammatic reading as illustrated. 

The naso-mental line of the patient is taken and noted 
dowTi on the articulator and record and study modeis, as well 
as the history chart. It w411 naturally be found that the length 
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of the line varies inversely with the extent to whieh the proe- 
«ss of attrition lias progressed, tliat is, the greater the attri- 
tion, the shorter the line. 

For the purpose of lueid Illustration, we will assume that 
the naso-mental line of the patient is 21{» inches long, whieh in 
a normal featured individual is 34 inch longer. 

The articulating f rame supporting the modeis may now be 
opened until the modeis are M inch apart oeelusally, and the 
f rame may be fixed in this position. 

This would be a fairly aecurate manner of determining 
the ultimate amount of space neeessary to b(» gained in order 
to restore the lost featural balanee, but for the restoration of 
occlusal balanee much greater care is required. 

Four pieces of German silver plate, 30-gauge, are swaged 
"up to Cover the posterior teeth of both the upper and lower 
modeis down to one-half of their length. They are filed and 
polished so as to present smooth surfaces and margins to the 
tongne and cheeks. 

The occlusal surfaces are roughened, slightly heated, and 
«overed with a layer of wax V^ inch thick, each piece of metal 
«arrying the more or less soft wax and placed into its respec- 
tive Position within tlie mouth. A hot instrument is drawn 
across each w^ax surface, the patient is directed to place the 
tongue upon the roof of the mouth, to swallow and close the 
mouth. A piece of hard rubber or liard wood or metal Vi inch 
in thickness is held between the anterior teetli, to prevent too 
great a pressure from being exercised upon the wax; the lat- 
ter is chilled, and the upper and lower metal plates will be 
found to adhere through the medium of the wax. This will 
really i)roduce two partial splints which must now be so em- 
bedded in a rc^fractory Compound, that the metallic x>lates will 
be innnovably held, while one surface of the wax sliall be ex- 
posed so that all of it may be removed by l)oiling the piece in 
water. 

The Space thus produced between the two plates of metal 
may be filled- with several pieces of German silver wire, the 
wlioh» of it fluxed and soldered with tin until they present a 
fairly füll a])pearanci» and smooth surface. 

These metallic plates are now joined, each lower to its cor- 
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responding upper section, are removed from the iiivestment 
Compound, finished, and polished and placed into tlie mouth; 
the patient is dirocted to dose the mouth, and it will be found 
that the naso-mental line is now 2% inches long instead of 2^/4 
inehes. 

Of late I have joined these plates by vulcanizing rubber 
between and onto them, in which case the occlusal surfaces of 
these plates must be considerably roughened, so that the rub- 
ber wäll adhere. 

The parts of one partial splint whieh eovers the iirst upper 
and lower molars and the second bicuspids are eut out with 
a burr and saw; this will leave one partial splint fitting over 
the last molars and first bicuspid. 

AVe are now in a position to begin the reconstruction of 
the first molars and the seeond bicuspids. 

If the teeth are still in normal mesio-distal relation, then 
the amount of building up to be done is easily determined, if 
we consider tlie following: From the gingival line up toward 
the occlusal surface, a tooth may be divided into three parts 
horizontally, which will give a gingival third, a middle third, 
and an occlusal third. 

The mesio-distal relation of posterior teeth takes place at 
the greatest circiimference of these teeth, and the greatest cir- 
cumference of these teeth is invariably to be found at the gin- 
gival plane of the occlusal third. 

The teeth of the case in hand, being in mesio-distal relation, 
we conclude that onlv the occlusal third or less has been de- 
stroyed by attrition. AVe measure the remaining portion of the 
teeth, gingivo-occlusally, divide the result in half, and we know 
how high the tooth should be when restored ; this is, of course, 
to bo done l)efore any cavity preparation is attempted. 

If the mesio-distal relation of the teeth has been lost be- 
cause of this process of attrition or otherwise, the following 
rules will have to be borne in mind when we are engaged in the 
correct restoration of these teeth. 

If every surface of a molar, except the occlusal surface, 
be ground at right angles to the gingival plane of the gingival 
third, in other words, if taking the circumference of the gin- 
gival plane of the gingival third as a guide, we ground the 
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Fig. 196. — All occlusal view of tlic modcls of the samc casc, 
the terrible havoc wrought by ncglcct, misunderstaiiding, and 
poor work may be more plainly scen. Note caref uUy the evidence 
of marked cougcstion in the gingival region of the mandible. All 
of the Upper and lower anteriors, cuspids included, were putrescent. 

Fig. 197. — The model of the upper teeth of case aftcr six 
months' treatment. The roots have been placed in a healthy 
condition and are carrying cast base crowns. A romovable bridgo 
supplies the miasing teeth on the right aide of the mouth, cuspid 
and molar aerving aa abutmenta. 

Fig. 198. — The lower model ahowing clearly the rebiiilding 
of the anterior, and aome of the poaterior, teeth by means of tho 
eaat gold inlay and caat baae crowna. 

Fig. 199. — The upper and lower modela in occluaion. Note 
the increaae in apace on left aide of the mouth, for which tho 
bridge haa not yet been made. Note the difference in appearaneo 
of the gingival areaa. 
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walls of tlie tootli, so that a wire measureiiiont taken aroiiiid tlie 
gingiva] cireuiiit'ereiice will pass easily iip aiul down upon tlie 
teeth, we would find that tlie liighest poirit of the occlusal cmi- 
nences were in Hne with some point on flie gingival oircnnifer- 
ence. 




Fiß. 200.— An opclusal vicw of a finiahed rase <if oxtcnsivo rcMorntion lij- 
mcBnB of cast gold intays and two upppr bridgpa. All lowcr tcetK distally to the 
euapida havt; beeii rf^ored «ith inlays. The anterior twlh have brcn liuilt Uj) witU 
caat Iwan porcelaiii erowiis. 




Fig. 2(11,— A siilc vipw «f tlie 
X«tc licre thp addcil lpn[;th of the 
waa slarled. T\w Lciii;lli of the naa< 

Now if we l>ear in miiid the fact tliat tlie grcatest eirciun- 
ference of tho tooth is at the gingival plane of the ocolnsal 
tliird, an<l then form a right-anglcd trianglo, tlie basc «f wlii<'li 
is foinu'd by a liiie dropped from the highest ofcinsal emineiu'c- 
to a ])oint of iiiterset-tion with the line lising from tlie gingival 
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circumfereiice, to the gingival plane of the ocehisal third, the 
latter is the line of altitude of the right-angied triangle, while 
its hypothenuse is formed by the direct line dropped from the 
occlusal eminence to the gingival cireumference as illustrated 
(1-8, Fig. 203) on the ehart. 

This holds good for the eontouring of the four surfaces of 
the tooth, in the case of these restorations, the gurfaces being 
practically intact with the exception of portions of proximal 
areas. The follo\sing geometric drawing will aid in determin- 
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Fig. 202 



ing definitely the extent of the niesio-distal restoration re- 
quired to obtain a normal eontact area between the teetli mesio- 
distallv. 

The figures enelosed by the letters BCEF and KHOP 
(Fig. 203) show two central cubes of two adjoining teeth, as 
they would rise minus any contour from the gingival plane 
of the gingival third of the tooth. In adding the proper eontour 
mesio-distally, the mesio-proximal triangle ELF of the pos- 
terior tooth, dips or extends into the disto-proximal triangle 
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Fig. 203. 

It must be bornc in mind that this <!hart represents a tooth 
j^eometrically. It is, therefore, conventionalized. A Variation 
prcscnts itself in the location of the right anglcs, as follows: 

In Upper molars the right angle presents at the gingival plane 
of the occlusal third buccally, and the gingival plane of the middle 
third palatally. 

In lower molars the right angle presents at the gingival plane 
of the middle third buccally, and at the gingival plane of the 
occlusal third lingually. 

Furthermore, if we lay out the respective right angles of the 
Upper and lower molars and continuc the bases and altitudes until 
they intersect, we will produce Squares with suflScient variations in 
their lines of direction to account for, and to coincide with, the 
rhomboidal and trapezoidal figures of the gingival planes of the 
gingival thirds-of the respective teeth. 

Fig. 1. — Molar crown divided horizontally into thirds. 
AA. Occlusal third. 
BB, Middle third. 
CC. Gingival third. 

Fig. 2. — Same, with thirds separated. 

AA, Gingival plane of occlusal third. 
BB. Occlusal plane of middle third. 
CC. Gingival plane of middle third. 
DD. Occlusal plane of gingival third. 
EE. Gingival plane of gingival third. 

Fig. 3. — Geometrie construction of contours of molars. A 
line drawn from highest eminence of cusp, to a point on the 
circumference of the tooth at its neck (XF), becomes the hypothe- 
nuse of a right-angled triangle (XTZ), the right angle of which 
will He opposite the gingival plane of the occlusal third. XYZ, 
the right-angled triangle. X¥, the hypothenuse. XZ, base of 
triangle. XY, altitude of triangle. 

Fig. 4. — Geometrie solid figure, properly triangulated, from 
which molar crown may be carved. 

Fig. 5. — Same with component sections separated. A. Cen- 
tral rectangular pillar. B. Mesial wedge-shaped section. C. Lin- 
gual wedge. D. Distal wedge. E, Buccal wedge. F. Mesio-buccal 
angle section. Triangulär pyramid inverted. G. Mesio-lingual 
pyramid. 11. Disto-lingual pyramid. /. Disto-buccal pyramid. 

Fig. 6. — Geometrie figure, showing second stage of carving 
molar crown, the cusps appearing as quadrangular pyramids. 

Fig. 7. — Third stage. One- half of crown carved out. 

Fig. 8. — Crown completed. 
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KMH (>r tlio aiitc'Hor tooth, in such a iiiaiim'r tliat a quadri- 
lateral figim^ IMJL is foriiied. 

If a perppiidicular line HG is droppcd botwceii the two 
tcctli, it will biseet this quadrilateral %ure, and will also I)*" 
tariRcnt to tlie two arcs UV and ST both arcs beins parts of 
two <'irclps the ceiitprs of which lie externally to tho two tectli 
invülvpd. 

In the fonner «hart of gcometrie tooth constrnction withiii 
the two triangles XYZ is seen a dotted line indicating the 
approximal contour of a molar tooth, and by studying the two 
eiiarts, the student will kiiow how to deterniine the exteiit to 




Fiii. 2(n. — ThR fifTurea orcloseJ by thp letters BCEF aml ENOP aliow two vea- 
tral tulies of two adjniiiinu teeih as thev should appear when drcsaeii Aovin to receive 
rrowtia. The mpaio- proximal triati);lc ELF of the posterior tooth, dips, or pTtends 
iiitn the d i st o- proximal triaoglc KÜN of the anterior teeth in. aueh a maniipr that a 
i|U ad ri lateral llffure IMJL is fomied. If a perpendicular line IIG i% dropped lietwcon 
tho Iwo erowns, it ivill bixeet thia qiiadrilateral figure and vill also be tanfient to 
the two arc>s Vr aiid ST, both arca beiiij; parta of two drelea, the eenlera of which 
lie extcrnally to the two teeth involved. 

whic'ii liis approximal contour Hne should lie withiii tliat tri- 
aiiglo at the point of approximal contact. 

Wheii with a view to all factors involved (diagrams of 
stress and contour), inmiunity and re-creation of balance, the 
cavities in tlie first molars and seeond bicuspids have been pre- 
pared, and the iidays eonipleted and oeinented into place, all 
of which was done Mhile the partial splint remained in positioii 



EXTENSIVE KESTOEATIONS OF OCCLUSAL BALANCE 




FiR. 203. 



Fig. 1 is a liorizonta! sertiuii winestnling tlu ( cilusal plane of the trnddlc 
third of Bti Upper sei^ond bicuapiil. The heovy cimcil linp«! nitKin tho circle repre 
Bent the mpsial and distal surfaces, vvhiic thc dotted curied lines indicate the form and 
proportionale licight of the Vnirca! aiid li»sual cusp» iBC i« an isosceles triangle 
nhich has Ihe linc AB aa tlie base, and thc liiies AC aml CB the respeetne aidea 
The angle ACB is the apical angle, and Iwing bisecteil l» thc line CD thia aame hne 
n'ill also biscet the lingual cusp of the iipper aeeoni] liicuapid 

Fijj. 2 is a horizontal section representing the opdusal plane of the middle third 
of a lower second bicuapid. The heavy curveii lincs «ithin the cirelc repre^enl thc 
mcsial and distal surfai-es, while the dotted pur\ed lines repreaent approximatelv 
the buccal and two Uni;ual cusps. EGF is an iaoMCPles triangle, «ith the lino AF aa 
the base, and thc lines EG and F(! rs the rcspeeti^e mdes The angle E(,F ia thc 
apical anfile, and being bisected by tlie line GJI, the sinn lini «ill alsii biBCct the 
buceal i'usp of the loncr second bicuspid. 
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Oll the opposite sidc of tlie iiiouth, supplyiiijj; tlie defiiiitc lioight 
tu whieli the teeth being restoreil wctü to bt- raist-d, that part 
of the nibber Splint fitting over aiul aruiiml tlie restoivd area 
is eased so that it iiiay go to place and fest lipon the teetli not 
yet rebuilt. 

All additioiial section of the partial splint, belonging to 
the side in the process of restoratiun, is now reiiiuved with a 
fiiie saw; enough is cut out so that the second niolars, upper 
and lower, may Ite wcn-ked lipon. AVhen these are finisiied, the 
ruhber splint is eased iip at these areas, and the partial splint 




[ig. -HIÖ. — Showing how perfectly oc^cIuruI sutfaceB may lip carved in tlie wiix 
and reproduceU by meauB of the custiiig priiecss. Hero the Icft upper flrst mol&r 
bas been eiactly copicd and reproduced iu gold. {Dr. J. l*we Young.) 

for that side may be put away as part of the record of the ease, 
and tlie first bieuspid eavities may be prepared and iiilayed. 
The rubber splint is adjusted to make it conforni to the new 
conditions by renioving all of the ocolusal surfaee of it on that 
sidc. 

It is then placed in the oral cavity and tlie spaee previously 
occupied by the cut end section is filled with a roll of yellow 
was, the patient is directed to close the mouth untü the teeth 
on tho other side are in oeeliisal relation with the splint. A 
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few minutes are allowed for the wax to harden. The spliiit 
is reinoved, flasked, cleaned, packed, vulcanized, and polished. 
It is returned to the patient at the next sitting, when the pro- 
eedure of restoration is again started with tlie first molars and 
second bicuspids of the opposite side. 

At this point we may dispense altogether with the remain- 
ing partial splint, the opposite side giving a reliable oeehisal 
guide. 

Thus \ve go to the second molars and third, if any be pres- 
ent, and finally to the first bicuspids, easing the rubber splint 
f rom time to time until the first bicuspids have been fully re- 
stored, when the rubber splint may also be dispensed with. AVe 
shall find now that the naso-mental line has increased in length, 
that the posterior teeth are in normal mesio-distal relation, and 
that we have re-created an occlusal balance of the posterior part 
of the masticating apparatus which will leave nothing to be de- 
sired, and the perfection of which we never could havo even ap- 
proached without the help of the casting process. 

The following is a quotation from an editorial written for 
the Dental Heyns of Interest, May, 1913, by Dr. Ottolengui, an 
editorial which has the distinction of being timely and true. 

''In the past we have contoured teeth, but we have not con- 
toured them to the extent implied by the word 'restore.' 

''The contourists have replaced corners, have built up in- 
cisal edges with fair accuracy, and tliey have even roundod 
out the approximal or circumferential shapes of teeth. But 
tliey have moefully failed to even fairly ivell Imitate the occlusal 
surfaces of bicuspids and molars, 

"Perhaps never until now has the dental world been fully 
aroused as to the importance of restoring occlusion. The or- 
thodontist and the prosthodontist have far outstripped the den- 
tist in this respect, but the time has now arrived when the den- 
tist must awaken and grasp the need of niaking occlusion the 
fundamental principle of everyday work. 

"Any cliild would teil us 'teeth are made to eat with.' The 
great Master so formed tliese organs that thoy would not only 
'eat,' but 'eat' well. The slightest loss of any part of the 
masticating surface of a tooth, the most minute change in its 
designed form, diminishes its usefulness as a masticatory or- 
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Fi^s. 207, 208, ftnil 2TO,— Three illustratiiins of lieautiful or- 
nluaal surfacea. Two lower moilels aliovo, anil one Upper moilel 
hclow. Note esrefully the Bccond lower liieuspids and spccmd 
Upper bkuHpid. Note hIso the continuily of thc dirto-liuccal eiisp 
of the first upper molar ivith the mesio-liiigual eusp. (Dr, J. Lone 
Young.) 
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gan to just that extent. Beversely, whero part or all of tlic 
occlusal surface of a tootli is lost through caries, fhe iiioro 
uearly tlio dentist succeeds in restoriiig its original form, tho 
more perfect does he make tlie patieiit's ability to masticato 
food. 

"Hundreds of articlos liave boeii writtcn lipon tlie need of 
restoring approxiniai contact as a protection to tlie giiigiva 

® <m 

A B 





J'ig. 210. — NotP the two illustrntioiis oii the lowtr [Kirtion to thc Icft, wilh Iheir 
inc0icii>iil occlusal surfaccs, anil coni^iurc tlic four other illustratioiia tvitli thcir 
ilofiiiitc Huici, cnsps, ani] üssurcs. 

Avhidi iiortiially fills tlie inteiproximal space; but a close study 
of the anatoniy of th« region will demonstrate that the con- 
tact of adjacent teeth is only one of Nature's measurcs for the 
protection of the gingiva, and not the most iniportant. At the 
approximal margin of the occlusal surface of molar or bi- 
cuspi<l wiU he found a marginal ridge with its most slanting 
plane extcnding aronnd the center of that surface, and tliere- 
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Fig. 211. — This illustration and Fig. 212 uro shonn to call to mind the kbjh 
in ivhkli attrition manjfpats itfwlf in different types. 

Note in Ihis illustration a great amount of attrition, and yet vcry wcD-dcflnod- 
Hnd Tather dcpp occlusal planus. Note, also, to tlie right a malposition of tlie bicus- 
pids and a conspquent narrowing of thc arch. This may bc calied a thyro-adrenal 
tooth. It is thc tooth of the dreamcr, the poet, and highly artistic architcet, the 
landtirapc gardencr, the artJst, morc so thc improssioiiist, people of piilture, and 
usiiiilly people of fireat sinccrity. 




Fi«. 21:;.— Anothnr type of the rcsult of allrition. ITio cuspa and planes ato 
not so dci'[i, not w) «eil deflned and the arrh is nider. It is thc pituito-gunado- 
iidrenal type. It belongs to the individual who lives in conformity to form, — trorhs 
i'ight liimrs, sleeps eight hours. and plays eight hours. etc. He tnakes no laws, 
thej' arc made for him. He does not dream or speeulalc, does not philosophize. Hc 
vutos with the maas. He is not the crcative type. 
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A Case of Extensive Eestorathin. 

Fi«. 213.^ — Thi' iiiüiipla ot the cnse after inlsya were inscnpil. As mny 1h? seen. 
thin PHSO prownta considprable malpositton of a numlier of leeth. Note tlic ocdusBl 
surfaci'H, the dislinirt rusps. sulci, marginal ridgca. tind the esupntinl liell shnpe of tbe 
t«etli aa a whole. 

Fig. 214.— Aiitfrior vipw of moilels in occliisiim. Nute the uverbite, Ihe len- 
«leup.v to t.ortion of the righl IntPial. 

Fig. 215. — A side viiiv of tlii- sanic iinirlels in orclusiiin. 
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A Gase of Extensive Bestobatiox— Coxt 'i>. 

Tig- 216.^ — A lingual view of the modols in occlusion. Note tlie c 
dijptation of the cuspa. 

Fi([s. 217 and 218. — ViewB of the same modeis in oeclusioii, liut cu 
shnn' the intayg more clearlj- in outline and occlusion. 
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fore away from tlie approximal spaeo. These marginal ridges 
lead down into gutters, whieh in turn carry tlie escaping food 
lingually and bnecally, so that in the normal State the eontaet 
points need be bnt small rounded areas, as tliey are, to prevent 
food from crowding dovm against the sensitive and easily in- 
jured gingiva. Thus the absolute copyiiig of Xature in the 
restoration of occlusal surfaces of niolars and bieuspids not 
only increase the masticatory efficieney ])y supplying cnsps and 
fossaj, bnt protects the soft parts and preserves tliem in a state 
of health beeanse of the marginal ridges and sulei.' ' 

SUMMABT FOB CHAPTEB XVJLll 

Extensive Bestorations of* Occlusal Balance "by Means of Gold Inlays 

1. Name the two causes of the niutilation of the occlusal and proximal 
surfaces. 

2. What are the preliminary steps before beginninor a case of extensive 
restoration I 

3. Explain the method of making a diagram of stresa from the model. 

4. Explain the reasona for the choice of the first tooth to be operated upon, 

5. What are the causea of attrition? Name a prediaposing cauae. Name 
a secondarv cause. 

6. Describe the oral conditions in a case of marked attrition. 

7. How would you determinc the amoiint of gingivo-occlusal restoration 
to be made? 

8. What Steps should first be taken in the actual process of work ux^on the 
patientf 

Construction of the Splint 

1. Describe the making of the splint, giving the various steps on the model 
and in the mouth. 

2. How would you determinc the amount of opcning of the articulator the 
case requires? 

3. What ia the reason for doubling the amount of the necossary gingivo- 
occlusal restoration? 

4. AVTiat is th(^ naso-mental line and how ia it taken into consideration 
while making the restoration? 

5. Describe the construction of a partial splint. 

6. With the tceth in normal mesio-diatal relation, how is the amount of 
building up determined? 

7. Describe the changes in the füll splint while the process of reconstruction 
proceeds. 



CHAPTER XIX 
GOLD INLAYS AND THE SILICATES OR PORCELAIN 

For cosmetic reasons, too well known to require any lengthy 
coiisideration, the cast gold inlay is in itself contraindieated 
in anterior teeth and even first bicuspids, in such positions as 
Avill expose any considerable portion of the gold to the vision 
of the person with Avhom the patient comes in contact. 

Yet in a great many cases of broken or worn doA\Ti an- 
terior teeth, the cast gold inlay is, from all points of view but 
the one mentioned, the Ax^ry best restoration possible; in fact, 
if it Avere not for this cosmetic objection, the cast gold inlay 
Avoiild prove the ideal restoration for large areas in anterior 
teeth, and it niust follow that if this one objection can be over- 
come, we shall, in the cast gold inlay have as perfect a re- 
creative process for anterior teeth as it has prov>ed itself to 
be for posterior teeth. 

This conclusion led me to a series of tests and experiments 
wliich Avere not restricted to my oami practice at all, but were 
no doubt carried on by a great number of men who realized the 
advantage of the casting process and were desirous of over- 
coming the obstacles to its use in the anterior teeth. 

Except to a very limited extent, I have no means of de- 
termining just how extensive these experiments of the other 
men have been, or how successful they have proved, but I am 
in a Position to state that in my own practice, the cosmetic ob- 
jection to the cast gold inlay in anterior teeth has been entirely 
overcome by the use of porcelain, or the Silicates in conjunction 
with the inlay. 

Broadly speaking, all but the part exposed to view is re- 
placed with a gold inlay, and a portion of the gold inlay is so 
shaped that, with the remaining part of the tooth, it will offer 
the means of the construction of a simple cavity, which may be 
inlayed with porcelain or filled with a good Silicate cement. 

In cases of marked attrition, Avhere the croAvns of anterior 
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Gold Ixlays and Porcelaix or tue Silicates. 

A XuMBER OF Views of a Loweu Central Fkactured ix a 
Fall. 

Fig. 219. — Lingual view of cavity. 

Fig. 220. — Labial view of cavity. 

Fig. 221. — ^AVax inlay before providing room for porcelain. 

Fig. 222. — Wax inlay in position carved out to make Pro- 
vision for porcelain or Silicate. 

Fig. 223. — AVax inlay ready to be mounted on sprue wire 
for Investment in refractory Compound. 

Fig. 224. — Labial view of completed Operation. 

Fig. 225. — Lingual view of completed Operation. 

Stress Index : Downward inward and f orward or Ixtraalveo- 
lar Unguo-mesially. 
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A XuMBER OF Views of a LowlTw Latkral Rkstokfid by 
Means of a Cast Gold Inlay and Syxtiiktic Porcelaix. 

Fi^. 226. — Labio-distal view of prepared tootb. Note bcvels 
at inciaal, distal, and gingival margins. 

Fig. 227. — Lin^o-iiiciso-distal vicw of prcparod tooth. Note 
appcaraiice of cavo-surface and thc continuity of linguo-mosial 
and lingiio-gingival bevel. 

Figs. 228 and 229. — Lingual and cavo-siirfaco view of wax 
inlav. 

Fig. 230. — Wax inlay in position on thc tooth, provision niade 
for porcclain or synthotic inlay. 

Figs. 231 and 232. — Linguo-inciso-distal and hil)io-di.stal views 
of thc finished Operation. 

Strcss Index: Downward inward and forward or Ixtraalveo- 
LAR linguo-mesiaUy. 
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A NuMBER OF Views of a Lower Lateral Ixvolved by Frac- 

TÜRE AND DeCAY ReSTORED BY TUE ÜSE OF A GOLD IXLAY IN CON- 

jUNCTiON wiTU Silicate Cement, — Root Filled. 

Fig. 233. — Labial view of prcpared cavity. 

Fig. 234. — Lingual view of proparcd cavity. 

Fig. 235. — Wax inlay, lingual view. 

Fig. 236. — ^Wax inlay in position on the tooth, wax carved 
out to provide room for porcelain. 

Fig. 237. — Wax inlay ready for sprue wire for Investment. 

Fig. 238. — Labial view of finished Operation. 

Fig. 239. — Linguo-mesial view of finished Operation. 

This proved a useful and lasting Operation of fiue appearance. 

Stress Index : Downward, inward, f orward, or Intraalveolar 
linguo-mesially. 
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teetli liavo been reduetnl to one-tliird, or oveu oue-half their 
lengtli, this manner of restoration has boon so valuable tliat it 
niay l)e insisted on as tlio only logieal one. 

AVliero tlie peridontal tissues, and l)y this aro meant all 
the tissues in the region of tlie peridental niembrane, such as the 
gingiva, the alveolus, the Suspension ligani(»nt, and tlie gingival 
and su))gingival eireuniference of the tootli, are free froni any 
pathologic invasion, and Avliere the reniaining portion of tlie 
tooth crown is free from earies, the exeision of that portion 
and the Substitution therefor of an artificial substanee is a need- 
less sacrifiee of strueture and mav be avoided bv resortin«; to 
the cast gold inlay in eombination witli the Silicates or por- 
eelain. 

In this Avay also any possibility of injuring the tissues in 
the peridental region is avoided, and the greater longevity of 
the restored tooth assured. 

This is by no means to be considered as an argument 
against porcelain eroAvns in general, or as a eondenmation of 
the porcelain inlay in general; each has its place, and in its 
place it can not be successfully supplanted by any other res- 
toration, but there can be no question about its having been 
employed in cases where the cast gold inlay, in eombination 
with one of the Silicates or procelain could have been used to 
much greater advantage. 

It will be well to note that in all large restorations of the 
anterior teeth, the extirpation of the pulp is usually Avarranted, 
and most often imperatively indicated, and the reason for this 
is found in the particular formation of the anterior crowns. 
AVhen a large portion of these crowns has been lost through 
earies or attrition, we are compelled by the laws of physics 
to invade that part of the reniaining cro^ni Avhich is greatest 
in bulk and most likely to resist stress, and thus offers a better 
seat for our restoration with a view to conservation of the 
tooth as a whole, and we shall find that this part of the renuiin- 
ing crown is usually occupied by the pidp, so that proper root 
canal work l)ecomes an important factor, and is the first sur- 
gical ()i)(»ration to be considered in these cases. 

T\u' root canals are filled from the apex down to one-third 
of th(» length of the canal, the reniaining portion of the canal 
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reained out to receive a 15 to 20 per cent iridio-platinuiii 
threaded post, which post becomes a part of the cast gold inlay. 
The sizes of the posts for the various teeth may be stand- 
ardized as f oUows : 

Upper central incisors and cuspids 12 gauge (B & S) 

Upper lateral incisors 14 

Bicuspids Single root 14 

Lower central and lateral incisors 16 '* 

Lower cuspids 13 * * 

Lower bicuspids 14 * * 

All these posts may be kept on hand linder separate Covers 
in two-inch lengths. The receptacle may be marked on the out- 
side so as to indieate the contents. 

The following simple rules mnst be remembered in con- 
nection with the use of posts : 

1. The post is to aid in making the artificial restoration 
and the remaining portion of the tooth l)eing restored, one 
continuous member, the cement being the intermediary agent. 

2. Tlie longer and stouter the post (within the limit) the 
greater the area of eontact siirface and tlie greater the resis- 
tance to stress. 

3. The length of the post shoiild be at least % the length 
of the root. Additional eontact surface is obtained bv thread- 
ing the post. 

In accordance with all the laws of cavity preparation, and 
in accordance with the diagram of stress, the cavities are then 
prepared and the wax inlays are made, which Avax inlays mnst 
engage the post. This is accomplished in the following manner : 

A cone of inlay wax softened as previously directed, is 
forced into the cavity and chilled niider pressure; Avith tho 
proper carvers the wax is tlien trimmed to size and contour, 
the right, left, and straight burnishers assisting in the Opera- 
tion. A hole is then made in the contcmred Avax inlay lingually, 
tliis hole going right through the wax and leading into tlie 
root canal. The hole should be somewhat smaller in size than 
the threaded post. The latter is grasped in a pair of pliers, 
slightly heated in the flame of the alcohol lamp or liunsen 
burner, and forced into the hole in the wax inlay, and put into 
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A NuMBER OF Views of a Lower Lateral Fractured in a 
Fall. Extirpated Pulp. 

Fig. 240. — Labial view of cavity. Note bcvel and stop. 

Fig. 241. — Lingual view of cavity. Note bevel and lingual 
lock Step with depression into pulp canal. 

Fig. 242. — View of wax inlay before providing room for por- 
celain. 

Fig. 24.3. — Wax inlay carvcd out to provide for porcelain. 

Fig. 244. — Wax inlay ready to be mounted upon spnie wire 
for investment. 

Fig. 245. — Mesio-labial view of finished Operation. 

Fig. 246. — Mesio-Iingual view of finished Operation. 

Stress Index: Downward inward and forward or Ixtraalveo- 
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rig. 249. Fig. 250. Fijr. 251. 
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Seven Views of a Lower Crspin, Presextixg Anotiier 
Type of Restoratiox, also a Combination Cast Gold Ixlay axd 

PORCELAIX IXSERT. 

Stress Index: Downward, inward, forward, back and out- 
ward or IxTRAALVEOLAR Unguo-mcsially and disto-lahially. 
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Fig. 254. Fig. 255. 
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Sevex Views of a Brokex-dowx Cuspid Restored witii a 
Cast Gold Ixlay axd a Porcelain Ixsert. Tue Illustuatioxs 

ARE SELF-EXPLAXATORY. 

Stress Indox: Dowiiward, imvarcl, fürward, back and out- 
ward or IXTRA ALVEOLAR, Hnguo-mesially and disto-lahiaUy. 
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A Left Upper Lateral Presextixg a Mesio-Labio-Lixguo- 
IxcisAL Deficiexcy Restoued to Use axd Cosmetic Acceptable- 
xEss BY A Gast GtOld Ixlay axd Syxtiietic Porcelaix. 

Fig. 261. — A mcsio-labial vicw of prcparetl cavity. 

Fig. 262. — A linguo-mcsial view of prcpared cavity. 

Fig. 263. — Wax inlay in position on the tooth, provision madc 
for svnthotic inscrt. 

Fig. 264. — Lingual vicw of wax inlay. Note extension to 
the right. 

Fig. 265. — Cavo-surface view of wax inlay. Note definition 
of Steps. 

Figs. 266 and 267. — Mesio-labial and linguo-mcsio-incisal views 
of linished Operation. 

Stress Index: Upward, ontward and backward or intraalveo- 
lar Labio-Distally. 
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the root caiial. The wax iiiiiiiediately surrouiuUng the post will 
soften sufficiently to attach itself to the threads upon it, and 
after a cold Avater spray, post and inlay niay be remoA'ed. IF 
there be any defieieney to the wax lingually, the quantity lack- 
ing niay be added to it. Inlay and post are again replaecKl in 
and onto the tooth, the carving and burnishing coniplet(»d, re- 
membering tliat all burnishing niust be done in the direetioii 
of the margins; the wax is rendered sniooth with the eottoii 
pellet nioistened sparingly Avith oil of cajeput, the inlay is 
carefully but firnily held in position, and with a sniall lance 
the facial part, and some of the niesial and distal surfaees of 
it are removed, leaving a box-like simple cavity, presenting a 
floor and four Avalls, the gingival Avall being formed l)y the in- 
cisal surface of the tooth. The wax inlav is now earefullv re- 
moved, and the sprue Avire is inserted mesio- or disto-ineisally. 
The Sprue Avire is placed in position upon the erueil)le former 
and all steps neeessary for proper iuA'estment and drying out 
of the mold, the cooling doAATi of the same, and the casting of 
the niolten metal into this mold are gone through as described 
before. 

Upon completion of the casting, it must be subjected to 
its A^arious cleansing and neutralizing baths, carefully finished 
and polished Avith the various stones and discs. 

If we are to replace the facial portions Avith a Silicate, then 
the boxlike aperture is so grooved tliat a retentiA^e form is 
obtained; this is easily accomplished by running a small in- 
A^erted cone burr along the incisal, mesial, and distal line of the 
floor of the cavity in the inlay. 

If Ave are to replace the facial portions Avith a porcelain 
inlay, then the boxlike aperture in the cast gold inlay must be 
l(»ft in such a condition that no undercuts are present, so as to 
facilitate the taking of an Impression of the facial surface of 
the tooth and inlay caAuty Avhen the gold inlay has been cemented 
to plac(». 

AVIkmi the gold inlay has been completed, the rubber dam 
is appli(*d and the casting is cemented to place. The cement is 
mixcd rath(*r thin l)ut Avell spatulated and some of it is pumped 
up into tlu» canal by means of a jiffy tube Avhen the casting 
lias been forced into position l)y the fingers, it is tapped gently 



GOLD INLAYS AXD THE SILICATES OR PORCELAIN 287 

with a leather-covered inallet, driving a diiU-pointed Instru- 
ment held against tlie lingual surface in a forward and upward 
direction. When the cenient begins to set, the portion which has 
been forced into the faeial boxlike aperture, is removed with an 
exeavator, the inlay being hold firnily in position until the ce- 
nient has thoroughly set. The simple eavity now presenting 
upon the faeial surfaee of the partly restored tooth may be 
temporarily fiUed with thoroughly softened white temporary 
stopping. No pressure shall be exercised upon this stopping, 
its function being simply to occupy spaee to prevent the ingress 
of food. The rubber dam may now be removed, and further 
Operation postponed for another day. 

At the next sitting, the rubber dam is again applied, the 
temporary stopping is removed, the boxlike eavity is thoroughly 
eleaned, removing every trace of cement, a retentive form is 
produced as directed and the eavity filled Avith a Silicate cement. 

The color of the gold must be taken in consideration wlien 
the Silicates are employed, for these cements being markedly 
translucent, Avill allow the yeUow to influence their shade to a 
great extent, so much in fact, that if a blue surface be required 
it Avill be l)est to place a thin piece of platinum foil upon the 
floor of the eavity and place the Silicate upon that. The Silicate 
must be kept dry for a period of twenty minutes to one-half 
hour. Some paraffine wax may then be thrown over it and the 
rubber dam mav be removed. In another fifteen minutes, or at 
a subsequent sitting, the filling may be polished with fine cut- 
tle fish discs, charged or lubricated Avith paraffine or cocoa 
butter; a beautiful restoration will be the result. 

It is essential that the metal of which the gold portion of 
the restoration is made shall not A^eld or flow under the maxi- 
mum of masticatorv stress, because if it does the caA^tv filled 
Avith the Silicate will alter its geometric lines to an extent great 
enough to fracture the Silicate. For this reason these inlays 
are cast in a special alloy to be considered later on. 

If a fused porcelain inlay is to complete the faeial part of 
this anterior restoration, the preparation of the boxlike eavity 
is somewhat different, its linear extent being greater at the 
orifice than at the floor, so that each surface of the eavity shall 
form an obtuse angle of about 100° with the floor. 
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Views of a Right Upper Central Presexting a LARGfe 
Mesio-Labio-Linguo-Incisal DEFiciENcri', Restored to Use and 
Cosmetic Acceptablexess by a Cast Gold Inlay axd Porcelaix 

IXSERT. 

Fi^. 268. — Mesio-Iabial vicw of propared tooth. Note thc 
obtusc angle at median line of the gingival seat of the cavity and 
the acute angle between tlie mesio-labial wall and mesio-gingival 
wall. 

Fig. 269. — Note depth and definition of all cavo-surface 
angles, pulp not involved. 

Fig. 270. — Mesio-linguo-gingival view of prepared tooth. Note 
extension of cavity linguo-gingivally, the acute angle created be- 
tween the lingual and labial plates. This acute angle extends 
from the incisal end of the cavity to its extreme linguo-gingival 
apex. 

Fig. 271. — A cavo-surface view of the prepared wax inlay. 

Fig. 272. — A lingual view of the prepared wax inlay. 

Fig. 273. — Wax inlay in position showing boxlike, or simple, 
«avity for porcelain insert. 

Figs. 274 and 275. — Mesio-labial and linguo-mesial views of 
the finished Operation. 

Stress Index: Upward, outward and backward or intraalveo- 
lar Labio-Distally. 
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Views of a Left Upper Central Presentino a Mesio-Disto- 
Labio-Incisal Deficiency, Bestored to Use and Cosmetic Ac- 
ceptableness by a Cast Gold Inlay and Synthetic Porcelain 
Insert. 

Fig. 276. — Labial view of the prepared tooth. Note the 
bevels at the incisal, distal, mesial, and gingival walls. 

Fig. 277. — Lingual view of tlie prepared tooth. Note large 
bevel linguo-gingivally, and central keyed groove ninning into root 
canal which has been filled. 

Fig. 278. — Lingual view of the wax inlay. 

Fig. 279. — Cavo-surface view and view of prepared labial 
surf ace of the wax inlay. 

Fig. 280. — Wax inlay in position upon the tooth, wax carved 
out to provide for porcelain insert. 

Figs. 281 and 282. — Labial and lingual views of the finished 
Operation. 

Stress Index: Upward, outward and backward or intraalveo- 
lar, Labio-Distally. 
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A NuMBER op Views op a Right Upper Central Presenting 
AX Eroded and Pitted Labial Surpace, a Mf^io- and Disto- 

PEtOXIMAL CaVITY, AND A LINGUAL EnAMEL SURPACE WiIICII WaS 

Perpect, AS Was tue Incisal Edge. 

Fig. 283. — Lingual view of prepareil tooth. Note grooves 
linguo-distally and linguo-mesially. Note linguo-mesial and linguo- 
distal acute angics. 

Fig. 284. — Labial view of prepared tooth. Note taper toward 
the incisal edge. Note Shoulder at the gingivo-labio-distal and 
mesial portions of the tooth or its cen-ical circumference. 

Figs. 285 and 286. — Labial and lingual views of the wax 
inlay. 

Fig. 287. — Wax inlay in position on the tooth and provision 
made for porcelain insert. 

Figs. 288 and 289. — Linguo-incisal and labial view of fin- 
ished Operation. 

Stress Index: Upward outward and backward or iniraalveolar 
Labio-Distally. 

The question will come up as to why a complete porcelain 
jacket crown or a cast base porcelain crown was not made for 
this tooth, and this must be answered. 

/ hclieve that all jackct crowns are injurious in so far <w they 
completcly cover something that Nature meant should be exposed 
to aerohic influence, 

Gold is more ohjectionahle than porcelain because it irritatcs 
the harmony of the Visual field; but a gold jaeket crown does no 
more than cover up the organ or tooth. 

Cases have come under my Observation and treatment whero 
the mere removal of gold and porcelain jaeket crowns and some- 
times the polishing of the remaining portion of the uncovered tooth 
or teeth, more often the excision of the crowns and Substitution 
of it by a cast base crown, have done away with such functional 
dystrophies of the central nervous system as loss of patience, im- 
paired vision, loss of memory, and general irritability to surround- 
ings which before seemed perfectly congenial. 
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I was gradually forced to formulate the following laws for 
myself as a guide in practice. 

1. Thai pari of the tooth which, covered with cnamelf Hse^ out 
of the alveolar socket into space is intended to live in, and he 
suhjected to, extra-aerobic currcTUs, and must never he altogether 
deprived of this apparently nccessary relationship. 

2. One is justified in excising a hadly hroken-down tooth and 
covering the roots of the tooth with a cast hose crown hecause 
the root is not in normal cases exposed to extra-aerobic influence, 

3. A jacket crown is harmful and unsafe because it robs all 
that part of the tooth which was left above the gum of its bath 
in the sea of air which surrounded it. 

4. An inlay or type of restoration here shown enables the 
tooth to keep up its relationship with the air by virtue of the 
remaining portion of enamel upon the lingual surfaco. 

5. It will get the quantity of air which it needs through the 
medium of this small part of itself by simply taking up the air 
more rapidly, even as a man who has been Walking briskly or 
running gets his quota of oxygen by increasing the rate of his 
inspirations and expirations. 

6. In inserting a fiUing or inlay into a tooth, it is safer to 
cut through the enamel and inlay the dentine than it is to partly 
cut through the enamel and seal this partly cut enamel surface. 

7. The enamel of the teeth comes from the ectodermic laver, 
and is formed by the evolution of this layer. 

The central nervous System comes from the ectodermic layer 
and is formed by the Involution of this layer. 

8. Constant trophic irritation of any part of the enamel 
of a tooth will cause a disturbance of the central nervous System. 

9. Depriving a tooth which is left standing in the oral cavity 
of its required aerobic bath is a constant trophic irritation. 

10. This is Ihe reason that clasps are dangerous and should 
hardly ever or never be used unless the part of the tooth with which 
it comes in contact has been inlayed to the füll depth of its 
enamel wall. 

11. Nature knows best, let the tooth breathe. 
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A matrix niav theii be burnished into this cavitv, and the 
porcelain fused into this matrix, or an impression is taken of 
this simple cavitv, an amalgam die is made as described be- 
foro, and the die is mounted in a small swaging cup so that 
it may l)e placed in a small Ajax swage, and the matrix swaged 
into and onto the die. Before any attempt is made to remove 
the matrix froni the cavitv, direct or from the die, it is best 
to fiU the matrix with a bit of wax and to bring this wax over the 
margins of the cavity to supply an ordinarily indestrnctible or 
iinchangeable rigidity to the matrix. 

The matrix, carrying the wax, is then invested in a paste 
of silex and water, or ground asbestos and water, and care is 
taken to so tack the platiniim aroiind the margins, that it will 
prove difficult f or it to warp ; with this end in view the margins 
may be curled downward so that they be securely held against 
displacement. 

The thinner the platinum foil used for the matrix, and the 
greater the care given tö the swaging of it, the more perfect a fit 
will be obtained. For this reason a foil of 1/2500 of an inch in 
thickness is nsed, and this is carefuUy adapted to the floor of 
the cavity with a pellet of cotton, held in the foil carriers, the 
ends of which should be roimded. The size of the pellet of 
cotton is gradiially incr(»ased, until it is large enongh to force 
the platinum foil along the floor of the cavity towards the walls 
and margins. 

The writer considers the safety depth or retention depth 
for these cavities to be no less than 1 mm., and they shoiild be 
no less than 1% to 2 mm. in depfh; any depth greater than the 
latter nselessly endangers the integrity of the foil. 

After the more or less complete adaptation of this foil, the 
floor and walls of the cavity in the die, the burnishers are used 
to marginally outline the cavity, the margin of necessity pre- 
senting a smooth unl)uckled appearance. 

The swaging cup holding the die and the matrix, may then 
be placed in the loose end of the swager, a rubber dam disc is 
placed over the matrix, and the piston of the swager is Struck 
two or three smart blows with a large hörn inallet. 

Upon examination the matrix will be found to have become 
porfoctly adapted to the cavity in the die. As said before, this 
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Seven Views of Another Type of Restokatiox in an Upper 
CuspiD. The Formation of tue Cavity, tue Acute and Obtuse 
Angles *are Clearly to be Seen in Figs. 290 and 291. 

Figs. 292, 293, and 294 are views of thc inlay in and out of 
the tooth. 

Figs. 295 and 296 are views of thc finished oj)eration. 

Stress Index: Upward, out and forward and out and back- 
ward or intraalveolar, Labio-Mesially and Labio-Distally. 
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Senden Views of a Rigiit Upper Cuspid Presextixg a Pre- 
henso-Labio-Linguo-Mesial Deficiency. 

Note carefully in Figs. 297 and 298 the formation of the 
cavity and the grooves for retcntion, and in Figs. 299, 300, and 
301, views of the wax inlay in and out of the tooth. Figs. 302 
and 303 are views of the finished Operation. 

Stress Index: Upward, out and forward and out and back- 
ward or intraalveolar, Labio-Mesially and Labio-Distally. 
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niatrix niust iiow be filled ^vith soiiie wax, and the wax must 
overlap the niargins of it, so that lipon removal of the matrix 
from the die, no distortion is possible. 

lipon Investment of the matrix as deseribed, and upon dry- 
ing out of this investment, we shall be ready to burn out the 
wax and to biscuit and fuse our porcelain. 

This one problem has been vexing and irritating the dental 
profession ever since porcelain first made its appearance as a 
filling material, and unquestionably tlie inability of the general 
man to solve the riddle is responsible for the fact that porcelain 
is so sparingly used for inlay work, even wlien strongly in- 
dicated. 

These men who have been teaching porcelain inlay work 
and porcelain work in general, the men who have written about 
its manipulation, its advantages, the indications for its use, and 
the contraindications, never troubled themselves or the student 
much about the color problem, and left that to the commercial 
house to solve, an error fraught with dire consequences to the 
immediate future of ceramics in dentistrv. 

The reason for all this is to be found in the condition that 
men have been teaching this art without comprehending just 
how important a part the color problem plays in it, and the 
men who have been learning the art failed in turn to realize 
that to their ignorance of the relation existing between different 
colors and of the results to be obtained when these relations are 
made use of in various proportions is due their lack of success 
in porcelain restorations. 

No matter how charitably we may wish to look upon it, we 
are forced to the conclusion that there has been woeful aim- 
lessness al)out this brauch of our work; we have tried for years 
to do something w^ithout being in possession of the necessary 
groimdwork knowledge of that which in a great measure would 
have proved the key to our success. 

Realizing that other pliases of the ceramics as applied to 
dentistry have been suflficiently enough elaborated upon by other 
investigators and teachers to l)e quite dearly understood by 
those wlio read this volume, I will here confine myself to a more 
or less fragmentary, but nevertheh^ss pointed and easily 
grasped, explanation of this phase of tlie art, which I feel has 
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heen neglected by iiivestigators, and is little, if at all, uiuler- 
«tood by the general praetitioner. 

SXTMMABY FO]EC CHAPTEB XIX 
Gold Inlajrs and the Silicates or Porcelain 

1. In what cascs is the rostoration of incisal edgcs by inlays in conjunction 
"with porcelain preferablc to the exciaion of the tooth? 

2. Describe the preparation of a root canal to reeeive a post and give the 
^jauges of the posta iised in the various teeth. 

3. Give the niles in the use of posts. 

4. Describe the taking of an impression for a Silicate insert. 

5. Describe the cementation of the inlay, the choice of color and the mak- 
ing the Silicate filling. 

6. How would you prevent the fracture of the Silicate insert in a tooth 
aubject to material stress? 

7. Describe the making of the porcelain insert. 



CHARTER XX 
Tin: PIIEXOMEXA OF LKHIT AXD COLOR 

The e*'UfTa\ d^K-trine of that form of radiant «-nerarv" known 
ai( li^ht i« rjow only a part of the ff^-nf-ral thfH:ir\- of radiation, 
m'hir'h r'ornpri>^> radiant hf-at and aetinic and elf-ctric radiation : 
\mi .«inc^f th^' hattU- a< to the nature of radiation in general was 
fir^t wajr^*^l around li^ht it.<flf, it i< conv^-nient to consider ligrht 
ai< reprei*^'ntin^ all the fomis of radiation. 

By ^'lenientary ob.ser\'ation it is found that light travels (in 
a unifonn nKnliuni) in straight lines in all directions: that is, 
m'hen pnK'^-eilin^ from a fKiint or a very sniall source Covers 
areaK whir-h vary as the .s^|uares of the distanee, and that shad- 
ow« oFk'V a siniilar law. 

Li^ht if« Seen .«onie time before the eorrespondinjsr soiiml 
IH heard. The rnost common illustration of this may be found 
durin^ any thunder storm, the lightninor being \isible long 
iKffore the sound of thunder reaches the ear. 

All thi» points to a rapid propagation of something in 
»traight linen. Is it matter, motion, or comlition? 

The siniplest explanation was that luminous bodies emit- 
t^fil Komething material whose impact affected the sensitive eye; 
that the reflection of light at surfaces was due to elastic rebouiid 
of these quick traveling materials. These phenomena might 
be equally as well explained by waves traveling and being re- 
flected. 

Sir Isaac Newton could not reconcile himself to the opinion 
of waves traveling past obstacles and not spreading behind 
them. This seeming anomaly led him to adopt and develop the 
corpiisecular or emission theory of light. According to this, all 
luminous bodies emit with ecjual velocities a ninnber of elastic 
corpusdes that travel in straight lines, are reflected, and are 
refracted at the surface separating two media. Rays of white 
liglit wlieii refracted are generally dispersed, owing to the eon- 
Mf ituents liaving different refractive indices. 

302 
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For the ordiiiary phenomena öf reflection and refraction 
the emission theory was sufficiently satisfaetory, but in order 
to explain the phenomena of refraction and polarization, the 
theory became overloaded with a mass of hypotheses. Newton 
maintained this theorv to the time of Sir David Brewster. 

The wave theory of light was siiggested by Grimaldi, Hook 
and others, used by Huygens (1678) to explain double refrac- 
tion ; it had few Sponsors when revived by Young in the begin- 
ning of the nineteenth Century. It was more fully recognized 
and its phenomena made clear by Tresuel in 1815, and on and 
until it finally and definitely supplanted the emission theory. 

According to this theory, light consists of vibrations in an 
all pervading elastic ether, and these vibrations are in direc- 
tions at right angles to the directions of propagation ; and ^^rays 
of light" are mere lines showing the direction of propagation 
of (and in isotropic media at right angles to) the correspond- 
ing portions of the wave front. 

The wave theory readily explains refraction; in refraction 
it assumes that the waves travel less rapidly in the denser 
medium (which is found to be true) and it explains the ae- 
companying refleeted wave ; it explains double refraction, polar- 
ization, absoi^ption of light, interference, color and eomple- 
mentary colors, diflfraction, etc. All these phenomena are ex- 
plicable as phenomena of rhythmic disturbance of some kind 
and the wave theory really goes no further than to State this. 
The rhythmic disturbance may be one of position, wave motion, 
of stress, of electrical condition, possibly a twist in the ether. 
Clerk Maxwell holds that every portion of the ether in the path 
of a beam of light is subject to rapidly alternating stresses 
transverse to the ray, and is, therefore, in a rapidly alternating 
olectric and also in a rapidly alternating magnetic condition, 
and the curious relation now knowTi to exist between beams of 
light and the field of force of a magnet lends support to this 
theoiy. The experiments of Hertz tend to prove that all the 
plienomena of light, radiant heat and actinic radiation are re- 
duced to phenomena of electro-magnetic radiation between cer- 
tain limits of wave length. 

Although these facts have no important or direct bear- 
ing on the subject involved, it may be of interest to note that 
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the greater the diflferenee between the optical density of the 
glass and that of the medium in which it is immersed, the 
greater will be the proportion refiected. Less light will be re- 
flected from glass under water than will be refiected from the 
sanie glass in air. 

If the light travel in a denser medium and strike the bound- 
ing surface between it and the rarer medium, as where light is 
aseending through water and strikes its upper free surface, it 
will, if its obliquity of incidence exceed a certain limit, be al- 
most totally refiected, the small loss that ensues arising w^holly 
from absorption w^hile no light is transmitted into the air above. 

On reflection from polished surfaces we have so far as 
regards the directions of the refiected rays the f ollowing laws : 

1. The incident ray, the normal (i. e., a line drawn per- 
pendicularly) to the surface at the point of incidence, and the 
refiected '^ray" all lie in one plane, the plane of '* incidence." 

2. The angle of incidence (the angle which the incident ray 
makes with the normal to the refiecting surfaces) is equal to the 
angle of refiection (the corresponding angle between the normal 
and the refiected '*ray"). 

These laws apply equally to ether waves of all lengths, 
and therefore to light of all colors, no matter what the shape 
of the surface may be. 

1. Rays w^hich are parallel to one another before striking 
a piain refiecting surface are parallel after refiection. 

2. If light diverging from or converging towards a point 
be refiected from a piain mirror, it will appear after refiection 
to diverge from, or converge towards a point situated on the 
opposite side of the mirror and at an equal distance from it. 

In curved refiecting surfaces we must trace out the mode 
of refiection of incident rays from each dement or little bit of 
the refiecting surfaces; and through geometric workings, we 
arrive at the f ollowing propositions : 

1. Parallel rays traveling parallel to the axis of a con- 
cave paraboloid mirror are made to converge so as to actually 
pass accurately through, i. e., the geometric forms of the para- 
boloid ; and, of course, if the course of light be at the f ocus, the 
rays refiected from the mirror emerge parallel to one another. 
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In splierieal roflections there is no accurate focus except for 
rays proeeeding froiii the eenter and returning to it. 

When theso refleetions are sniall as compared to the dis- 
tance of the eenter of eurvature, they aet approximately like 
paraholic refleetors for parallel rays. 

Rays parallel to the axis, that is, rays f rom a distant souree 
of light, are reflected so as to pass tlirough the prineipal focus. 
Coneave niirrors aet like eoneave lenses. 

Refraction 

Wlien a l)eani of light, traveling in a transparent medium, 
impinges ohliquely upon tlie surface of another transparent 
medium, a part of the light is reflected, and a part of it enters 
the second medium, hut in so doing it is refracted or beut out 
of its former course. The incident, reflected, and refracted rays 
lie in one plane. 

Snell, in 1621, elucidated the following law of refraction. 
*'The sine of the angle of incidence bears to the sine of the 
angle of refraction a ratio which remains constant for any two 
media, whatever be the angle of incidence." 

This law of refraction is an immediate deduction from tho 
properties of wave motion; if we assume that the speed of 
propagation of light is dififerent in the diflferent media. AVlien 
a wave passes over the surface of water, the direction of prop- 
agation is perpendicular to th(^ crest or through the wave 
motion. In like manner we imagine the ray of light to be per- 
pendicular to what is called the wave front, which propagates 
itself through the medium with the speed of light. So long 
as the light is confined to one and the same medium, any wave 
front on Avhich we fix our attention will travel forward so as to 
ever be parallel to its original position. 

In Fig. 304 let AA'A" represent cme of a pencil of rays im- 
pinging ohliquely on the surface B, The wave front may be 
rc^prc^sented by a line through ^4 perpendicular to the direction 
of propagation. At the (»nd of a c(»rtain time the wave front is 
at A' ; after another interval of equal duration it is at A". Dur- 
ing the nc^xt equal interval of time, a gradually diminishing 
breadth of wave is traveling the original nuKÜum with the 
original sp(»(»d; whil(» a steadily widening portion of the wave 
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front is entering the second medium. If \ve suppose the speed 
of propagation of the disturbance to be less in the seeond 
meditim, it ia clear that the end A, whieh has been traveling in 
the second medium, while the end A" has still been in the first 
medium, must have traveled over a shorter distance. The wave 
front through A will then proi-eed to move in the second me- 
dium, so as always to remain parallel to its original direction 
in this medium, henee the refiacted wave front moves on at a 
less inclination with the interfat-e separating the media than 
that with which the original wave front impinged upon the In- 
terface. Again the distance of A" from the surface B, as meas- 
ured along the ray will be greater than the distance from the 




Fig. 3M. 



same surface as measured along the ray, in the ratio of the 
specds of propagation in the two media. 

This ratio is the ratio of the sines of the angles of incidenee 
and refraction as given in Snell's law, and is called the ret'rac- 
tive index of the second medium as compared with the first. 
Thus physieally, the refractive index of any transparent me- 
dium is the ratio of the speed of propagation of light in empty 
ether to its speed in the medium, the medium in which light 
travels more slowly, is said to have the greater optieal density. 

If we regard AA' to be the original ray traveling in the 
denser medium being refracted as A"A'A in the less dense 
medium, we just reverse the direction of the rays without any 
ehange in tlie relation of the angles, except that the refractory 
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ray i< now bf*nt away froni the normal or perpenfüeular to the 
snrtar-i^. Imasrine thf* incident rav in the den^ser me»iiiim to be- 

m 

eome inore an«l more oblique to the intertaee, the refraeted ray 
will teml niore anrl more to parallelism with the interfaee, and 
finaliy for a definitf* incidenee will pass along it. 

For higher ineirlenee than this eritieal angle, no refraeted 
ray will pa^ss out: the light will be whoUy refleete«! within the 
dense-r merlium leaving out of aceount what is absi>rl)efl at the 
interfac-e. Thi.s angle is the angle of total refleetion or the 
eritieal angle. 

Absorptum 

If a ray of sunlight l>e allowed to fall upon a glass prisuu 
it will be found, on enierging, to be split up into a eolor band« 
whieh is ealled the solar speetruni. Conversely, these eolors, 
when eombinefl produce ordinary white light: most substances 
when exposed to sunlight have the power of refleeting one or 
more of these eolors and of absorbing the rest. Thus, if a 
ray of sunlight falls on a pateh of grass, the grass absorbs all 
the eolors of the white light exeept the green, whieh it refleets. 
These refleeted ravs nieet the eve and eonvev to it a Sensation 

m mm 

of greenness : and henee the grass appears as a substanee green 
in eolor. Similarly a poppy is red, beeause it absorbs all the 
rays exeept the red, wliieh it refleets, and thus assumes a red 
hue. In the ease of a white flower, none of the eolors of the 
speetrum are absorl^ed: all are refleeted. (>n the other hand, 
a blaek eloth absorbs all of the rays and refleets none of them, 
and so appears blaek. A red liquid or glass transnüts only the 
rays at the red end of the speetruni and absorbs the others, and 
so with the other eolors. A eobalt blue glass transnüts only 
blue rays, and the extreme red rays, while a glass eolored red 
with eopper oxide absorbs the blue and transmits the red. If 
then these two glasses be plaeed one in front of the other, and 
ordinär^' white light be allowed to fall upon them, the eombina- 
tion permits only the extreme red rays to reaeh the eye, thiis 
produeing a very pure deep red. This method of eombining 
different absorbins: media is employed to obtain definite eolors 
in purity : tluis white light passing through these eells, one eon- 
taining aniline blue, one ehromate of potash, and one eopper or 
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sulphate, is successively robbed of its blue, yellow, and red 
rays, and the emergent light is pure green. 

The absorption of light by gases follows a diflferent law. 
The white light falls on a cool gas, the gas absorbs only those 
rays which it would itself emit if ineandeseent, and leaves dark 
lines in their places in the spectrum of the light. The vapor of 
sodium, which is yellow, when incandescent absorbs yellow rays, 
when cool. On the other band, if the gas be incandescent, ab- 
sorption still takes place, but the light of the gas is substituted 
in the spectrum for the light absorbed, producng a bright 
yellow band there. 

The color band, called the solar spectrum, is found upon 
examination, to be crossed by a number of dark lines. If the 
source of light be changed, the spectrum changes with it. In 
the spectrum of the white light of a candle, for instance, or that 
of the oxyhydrogen Ume light, the dark lines vanish and we have 
a continuous spectrum. Again, if light from an incandescent 
gas or vapor be examined, we get, in general, a spectrum con- 
sisting of a definite number of bright lines on a dark ground. 
Every gas or vapor yields a diflferent and quite characteristic 
spectrum. The salt of sodium burned in a Bunsen flame, will 
cause the flame to become yellow, and the spectrum consists of 
two narrow lines of yellow light. Similarly potassium gives a 
violet flame, and two bright lines in the red and one in the vio- 
let of the solar spectrum. Strontium colors the flame red, and 
has a number of lines in the red, one in the orange and one in 
the blue portion of the spectrum. 

Though perhaps having no direct bearing upon the color 
Problem as it concerns our subject, it is of interest to note that 
these bright lines, in the spectrum of the various substances 
mentioned, correspond, in position, to certain of the dark lines 
of the solar spectrum, and it has been established that the dark 
lines indicate the presence of these metals in question in the 
sun. As Said before, when white light falls on a relatively 
cool gas, the gas absorbs these rays that it would itself emit in 
incandescence. Thus we might have in a room, a source of light 
gi\dng out all possible waves of light, from red to violet. If 
this light were led through a screen of sodium vapor, the screen 
would absorb those rays whose wave lengths corresponded to 
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the bright sodium linf*s in the yellow part of the spectruiii- 
These rays being removerl, there woulrl be left two dark lines 
in their places. This is pre^isely what happens in the ease of 
solar spectruni. The siin is a source, gi\'ing out light of all 
j>ossible wave lengths: as the light passes through the sun's 
atmosphere, it eneomiters, say, the vapor of sodiuni. This va- 
por absorbs the rays whose wave lengths eorrespond to the yel- 
low lines of the sodiuni spectrum and leaves dark lines in their 
places in the solar speetruin. By obser\'ing these absorption 
lines in the solar and stellar speetra, the presenct* of varioiis 
terrestrial elenients have l)een proved in the sun and the stars. 

The refractive index of a transparent medium is diflfereiit 
for different kin<ls of light. AVhen white light passes through a 
prisni, the different colored rays of whieh it is composed are 
beut at varying angles from the original common source of 
direction. 

They are said to be dispersed. The dispersion for the 
given prism depends upon the difference of the refractive in- 
dices of the extreme rays of the visible spectrum. It varios 
with the substance and the angle of the prism. In general rays 
of sliort wave length are more refracted than rays of long wave 
length, but in some refracting media this law partly l)reaks 
dowii, and the dispersion is then known as anomalous disper- 
sion. (Ref. : Schellenon, **Spectral Analyses/' Marshall AVatts, 
^SSpectrum Analysis," Baly, 'SSpecroscopy.") 

The impact of ether waves of a certain particular f requeney 
induces in the eye a particular color. Color then is a Sensa- 
tion and really has no material existence. 

The eye can recognize no other waves save thosc* having a 
f requeney of from 392 to 757 l)illion per seccmd. AVithin this 
ränge, each number, each frequency has its own color. The ex- 
treme visible red of the rainbow or spectnnn is produced by 
al)out 392 billion ; the extreme violet by about 757 l)illion vibra- 
tions per second. Between these the eye may rest upon certain 
distinctive colors; and the frequencies corresponding to tho 
respective colors are: 

Red, 492-4 ; oi-ange rcnl, 484-1 ; orange, 503-3 ; orange yellow, 
511-2; yellow, 517-5; green, 570; blue green, 591-4; cyan blue, 
606; blue, 635.2 violet blue, 685.8; pure blue, 740.5 billion per 
second. 



PHENOMENA OF LIGHT AND COLOR 311 

Light due to wave motion of ono simple frequency would 
be homogeneous, or monoehromatie, light. If it wore visible, it 
Avoiild produce tlie siiiiplest color Sensation. The light of burn- 
ing sodium is a Compound of two yellow lights corresponding to 
their respeetive wave frequeneies of 508.9 to 510.6 billion vil)ra- 
tion per second ; and this is the nearest we have as yet reached 
to monoehromatie light. 

The eye takes up any congeries of monoehromatie light 
impinging simultaneously upon the same spot in the retina, 
and the resulting Sensation is always that of a single color, not 
necessarily resembling any of the components. 

Green and violet light hlended in different proportions 
produce all the intermediate hlnes, Xearly every examph> of 
Avhat Ave call colorc^d light is in reality an admixture of several 
monoehromatie lights. 

White light is usually due to a sinuiltaneous impact of 
wave motions of all visible frequeneies; but the Sensation of 
whiteness may l)e produced by the sinuiltaneous impact on the 
retina of two suitable spectral colors such as yellow and ultra- 
marine blue. 

Colors Vary in hne^ in puritif and in luminositji. The hue 
determines the name. 

The purity or absence of admixture with white light de- 
termines its richness (i.e., vermilion reflects 80 per cc^nt of red 
light mixed with 20 per cent of white). 

The luminosity or brightness determines the shade or tone 
of color. 

Interference with anv of these will cause a Sensation of 
the impression x^rodueed upon the retina with a corresponding 
Variation in the color. 

The color of transparent objeets is due to selective ab- 
sorption. A red object seen through greenish blue glass ap- 
pears black; greenish blue glass absorbs the light from the red 
object. 

Hold the same piece of glass up to the sky, and the red 
lights which are components of the white light of ^'day" are 
cut oflf ; what light passes through will produce a Sensation of 
>?reenish blue. 

The color of a transparent body will also apparently de- 
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pend upon the thickness of tlie layer examined ; a thin layer of 
iodine vapor appears in daylight to be purple; a thicker layer 
appears blue. 

Before a nonluniinoiis object can be seen otherwise than by 
transmitted light, it must reflect light ; if it does not it will ap- 
pear black. Pour a colored liquid into a deep black vessel, it 
will reflect no light to the eye of the observer. It absorbs al' 
the light and reflects none. 

Sprinkle a white powder into the vessel onto the surfaee 
of the liquid. White light enters the vessel, it is reflected in 
all directions by the powder, but it is in part absorbed by the 
liquid and the color of the liquid is revealed. 

Of exactly the same kind is the reflection of light by a solid 
object. Bodies allow light to traverse them to a very small 
depth, and then by internal reflection the light is turned back in 
all directions ; absorption conies into play, the result being that 
the object appears to have a definite color. 

If the light suppliod to an object contains none of the 
kinds of light whicli it can reflect, the object appears black, or 
colorless; flowers looked at by the yellow light of burning so- 
dium will appear colorless or black unless the flowers are yel- 
low; surfaee reflection modifying the result. Color is not al- 
ways due to selective absorption. A haze is blue if it consists 
of fine enough particles ; these cause repeated reflection and at 
each reflection the light becomes bluer; because these rays 
which would have been most refracted (the blue and the violet) 
are niost largely reflected. The color of the sky is that of a haze 
reflecting light downward. (Ref.: A. H. Church on *^ Color," 
1887; and '^Colour'' by C. T. Whitmell, 1888.) 

There are tliree priniary colors and these plus a modifier 
are all the equipnient the porcelain worker really needs. He 
niay for convenience use several shades of the three primaries. 

A primary color is that whicli can not be made by combining 
other colors. 

The three primaries are yellow, red, and blue. These may 
be considered the three colors of creation and they are analogous 
to light, heat, and shade. 

Yellow represents light, life, and activity; and red repre- 
sc^nts color or warmth, or richness, if you please. 
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Blue represents shade or tone. 

The modifiers are white and black, which are considered 
tlie aeme of light and shade. 

White or black should not be eonsidered as eolors. It 
seems foolish, and it is foolish that assertions are made, first, 
that a certain combination of eolors will produee white and then 
that the same combination of eolors will result in black. 

For some time a color wheel was a part of school equip- 
ment, designed to demonstrate that white was a combination of 
all eolors. 

The three primary eolors, yellow, red, and blue were placed 
on the disk, and it was revolved at high speed. But the pri- 
mary eolors on the disk were usually of a light tone, white form- 
ing a great part of them, and the blending brought about by 
rapid revolution of the disk resulted in a disk of neutral gray. 

If we combine yellow, red, and blue, in which no white is 
present, a very dark shade will be produced, and this will be 
the nearest approach to the absence of all eolors, but it vdW be 
very far from a true black. 

Any two primary eolors mixed in equal parts form a sec- 
ondary color. These are three secondary eolors: 



Yellow 
Blue 



' Green 



Red 
Yellow 



Orange ^^^ Purple 



An important claim set up by some schools that the three 
secondary eolors are the true primaries, must be here combated. 

When a green object is looked at in a strong light until 
the eye is saturated Avith the color, its complement, red, is 
produced in the eye, and if the eyes are closed the object will 
appear a bright red, instead of green, its natural color. The 
same is true of the others. Purple will produee yellow in the 
eye, and orange will produee blue. Hence the claim of pri- 
maries for the secondaries. 

But a more careful study and Observation will show the 
fallacy of such claim. 

The action of complementary eolors is always reciprocal, 
and the reverse action of these eolors is much more marked. 

Red will produee green in the eye much more quickly and 
brilliantly than green will produee red. 
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Yellow will produee, or, rather, iiidiiee piirple, and bluc 
will indiice orange in the eye nuich more quiekly than the 
reverse. 

That there is one action of eolor in light and another in 
pigmont is not eorroct. The action is the same in both. 

Sanford proves this by the following experinient: 

Froni a piece of thin looking-glass, cut a eoiiple of little 
mirrors one-fonrth of an ineh in width and an ineh in length : 
stick pins in lengthwise througli two sniall corks and glue the 
backs of the mirrors on to the tops of the corks over the heads 
of the pins, so they niay be stiick into paper and set at any 
<lesired angle. Throw the prisniatic colors throngli a prisni 
onto a sh(»et of wliite paper on the wall, and place another 
sheet of white paper on the wall opposite the sheet npon which 
the colors are shown. To prove that green is a secondary color 
in light, as well as in pignient, prodnce it froni the adjoining 
coh)r on each side, l)hi(* and yellow. Stick tlie mirrors one in 
pun» l)hu», r<»flecting it onto the wlüte paper opposite; and th<* 
otlier in pure yc^llow, throwing them together on the opposit(^ 
pap(»r, the samc» gre(*n shown by the prism will be prodnced. 
Th(; same exp(»riment should then be niade with the mirrors in 
yellow and red for orange, and in bhie and red for piirple. 
This fullv establish(»s th(» secondarv character of the three eol- 
ors, for no one who lias carefnlly stndied this snbject will as- 
sert that a color prodnced by combining two other colors is in 
any sense a primary one. 

Xow try the opposite* experinient of prodiicing the blue 
by com])ining the adjac(mt colors on each side *'the pnrple and 
the gre(»n," and tlu» y(»llow by cominning grecm and orange, 
aiid tlu» red l)y c()ml)ining orange and pnrple, or any other com- 
binatioii von mav wisli to trv. Xote the iittc^r failnre of the 

• • • 

(»xjx'rimciits aiid yon will ho c()iivinc(»d that red, blne, and yellow 
an» the triK» and only ])rimari(»s in light and pigments. 

Two secondary colors, combined in e(inal parts, prodnce 
a tertiary color. It may Im» prodnced directly from the primary 
colors, by mixiiig all thr(»e t()g(»ther in the proportion of two 
parts of oiie to oih» part each of the other two; tertiaries are 
<'iti-ine, nissct, and oliv(\ 
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PRIMARIES 

Yellow 
YeUow 



Blue 
Bed 




TEBTIART 



Citrine 




Küsset 



Orange 



Purple 



PEUMARY 

Yellow 
Red 




ellow 




Blue 
Blue 



Bed 
Tellow 




Purple 




reen 




Tliis is as far as the analysis of color ean proceed, boeause 
if two tertiaries wero to he joiiiod for a quateruai y, it would bo 
the combining of the three priinaries in almost equal Propor- 
tion, and so \ve woüld get an approxiniate absenee of eolor. 

Only two primary eolors are eonibined simultaneously in 
the prism or rainbow; for this reason no tertiary eolors are 
present in prismatic or rainbow eolors. 

An intermediate eolor is a eolor between a primary eolor 
and a seeondary eolor, and is inade by eonibining a primary 
and a seeondary in equal parts; or it may be made direetly 
from the primary eolors by mixing two primaries in the Pro- 
portion of three parts of one to one part of the other. There are 
six intermediate eolors: sulphiir (yellow-green) ; saflfron (yel- 
low-orange) ; nasturtium (red-orange) ; garnet (red-purple) ; 
eampamila (blue-purple) ; and turquoise (bhie-green). 

These six intermediate eolors are usuallv divided into a 
grade of five shades ranging from the primary to the seeondary 
between whieh eaeh eolor Stands, and this graduation, together 
with the multitude of shades of primaries and seeondaries, pro- 
vides an endless varietv of eolor. 
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Fig. 305. 

A. YcHow, primary. 

B. Red, primary. 

C. Bluo, primary. 

D. Purple, secondary = oiie part B + oiie part C 

E. Oruiige, secondary = one part B + one part A. 

F. Green, secondary ^ one part C4 one part A. 
(r, Olive, tertiary = one part 7> + one part F. 
IL Kiisset, tertiary = one part D + one part E. 
I. Citrine, tertiary = one part /i + one part F. 

J. Hiilphur, intermediate. 'SA + 15 + IC, or lA + IF, 
K. Turquoirte, intermediate. :*C-\-lA, or IF + IC. 
L. (/ampanula^ intermediate. WC ■>- \B, or D-k-C. 
M. Garnet or red purple, intermediate. '.\B + IC. 
X, NaMiirtium, intermediate. .'jÄ-fU, or IB+IE. 
O, H.'iffron, intermediate. a.1 + 15, or lA+lE. 
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Complete Chart of the Prismatic, or Rainbow, Colors 

It will be noted that both in the color giiide and in the 
prismatie chart, indigo does not appear, although it was in- 
cluded by all colorists from Newton 's tinie up to 1890, when 
the discovery was made that, being a combination of blaek and 
blue, indigo never had been present and should not be included 
in the prismatie colors. 

As will be readily seen, all colors come from the three 
primary colors, red yellow and blue. The secondary and inter- 
mediate colors are formed in the prism or rainbow^ by a blend- 
ing of the primary colors ; the red and yellow blending together 
and forming all grades of orange, from red-orange to yellow- 
orange; and the yellow and blue blending together into all 
shades of green, from yellow-green to blue-green. Purple is 
formed both at the top and bottom of the rainbow, by reflection 
of the red and blue, which are refracted out of a direct line, and 
consequently reflected on the inner surface of the prism or rain- 
bow as shown in the chart, the red being reflected from the bot- 
tom into the blue at the top, thus forming purple. Violet is 
purple in a diluted form, and as it is a reflected color in the rain- 
bow, and consequently weak, may reasonably be called violet, 
but is in reality purple. 

The blue is also reflected into the red, and produces pur- 
ple at the bottom. Colorists, not having looked for this, have 
failed to observe it, but it may be plainly seen in any bright 
rainbow. 

The red reflecting into the blue at the top produces all 
grades of purple between pure purple and red-purple. It Avnll 
thus be seen that all colors appear in the prismatie or rainbow 
colors, excepting the tertiary colors — citrine, russet, and ol- 
ive — which, being a simultaneous combination of all three pri- 
mary colors, can not themselves exist in the prismatie colors. 

Harmony of Colors 

The way color affects the eye is not only very interesting, 
but is very important to every person who has eyes. When 
the eye looks at a color, not the color itself but its opposite, 
called its complementary color, is absorbed by the eye, and if 
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the eyes are closod, tlie object will be seeii, not in the color 
the eye saw when open, but in its eomplementary color. If a 
red color is looked at until the eye is saturated with the color^ 
and the eyes are closed, the object will be seen, not in red, biit 
in a bricht green. If the eye sees a bright yellow until it is. 
filled with the color, it will be seen with closed eyes in a rieh 
purple. Therefore when one color is seen it is important that 
the next color looked at shall harmonize with the color Nature 
has formed in the eye, or an unpleasant shock will be expe- 
rienced and the pleasing Sensation of harmony destroyed just 
as effectuallv as a clash of sounds shock the ear. 

This creation of the eomplementary color is not confined 
to the eye alone, but all Xature capable of reflecting color 
shows the same action; for example, a yellow sunset reflects 
purple in all cloud and snow shadows. 

The matter of eomplementary color is a simple one, not dif- 
ficult to understand, and everyone should learn it. 

To each color there is one other color which is eomple- 
mentary. A eomplementary color is one which supplies what is 
lacking in the other; for example, green, w^hich contains yel- 
low^ and blue, lacks red, therefore, red supplies what is lack- 
ing in green and is its complement, and, vice versa, green is 
the complement of red. 

In every case eomplementary eolors are reeiproeally com- 
plements of each other. In the color guide, the eomplementary 
eolors are shown opposite each other. Red and green are com- 
plements, as are yellow and purple, as well as blue and orange. 
It becomes a simple matter of remembering these three sets of 
eomplements and learning to balance shade for shade, and tint 
for tint. 

The more delicate these balances, the more subtle and ex- 
quisite may be the effect of color harmony upon the eye. 

Rule 1. — eomplementary eolors, when placed side by sid(v 
brighten each other. 

It is important to understand well the following simple^ 
natural principles. As has been stated, each color produees 
its complement in the eye. If one looks at red, green is ereated 
in the eye. This is not a delusion but a practical faet. If one 
has seen red, and then» is consequently green in the eye, if 
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tlie eye turn from red to green, that is, if the gaze be quickly 
sliifted from a red to a green surfaee, the green which has been 
produced in the eye by the red, will add to the green we are 
looking at and it \vill appear more brilliant than it would have 
appeared if the eye had not just been looking at red. This ex- 
plains the principle of the first rule in the harmony of color. 
It will thus be understood that if brilliancv of color is desired 
it must be attained by the application of this principle. Two 
coniplementary colors niust in some way be so arranged as to 
appear in juxtaposition. 

Rule 2, — Coniplementary colors, when niixed together, kill 
each other. 

We must now come to the matter of subduing instead of 
heightening color, which niay easily be done by observing an- 
other action of Nature. The same color which, if placed be- 
srde a color, will brighten it, if mixed, will Vdl it. If red be too 
red, green is the only color that will take the redness out, or 
subdue it ; and, vice versa, if green be too green, red is the only 
color that can subdue the greenness. 

This fact is of equal f orce with every other color ; red and 
green are complements and will not only brighten each other in 
juxtaposition, but will negate each other when mixed together. 
The same is true of yellow and purple and of blue and orange. 

By observing these rules, any desired effect in the harmony 
of color may b(^ produced; a color may be heightened by the 
simple method of placing its complement next to it; or sub- 
dued (if less brilliancy is desired) by mixing its complement 
with it. The symphony of practically one color produces the 
complement in the eye; and if this created complement is not 
neutralized by the actual presence of the same color, it blends 
in the eve with the local color and subdues it. 

The ränge of coniplementary colors is not wide and com- 
plex, but very simple and confined strictly to the three pri- 
maries, the three secondaries and the intermediate colors. 

If a color be a primary, a secondary is its complement. If 
a color be a secondary, a primary is its complement. 

If a primary color has but a small amount of another pri- 
mary in it, thus turning the predominating color a little away 
from the primary, its complement will contain just as much 
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IXTERMEDIATE COLORS 



Ycllow 

Ycllow 
Ycllow 



Yellow 
Yellow 



Campaniila' 



'Blue 

(Secondary) (Primary) 
Purple - BluerRed 




Turquoise 



(Sccondarj-) Yellow and 
rreen - \ Blue 






Sulphur or Yellow^reen 

^Secondary) 

reen - Yellow and Blue 



Saffron 



'Yellow 



(Secondary) 

Orange Ycllow and Rod 



Nasturtium 






nrnot 




Bed 



(Secondary) 

Orange • Yellow and Rod 



Red 



(Secondary) 
— Purple- Red and Blue 
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more of the remaining third priniary. For example : If red has 
a little yellow in it, tumiiig it toward nasturtium, or red-orange, 
its complement green, iiiust have just that mueh more blue in 
its eomposition, tiirning it toward turquoise, or blue-greon. In 
this wav the six interniediarv eolors mav be complements. 

A fact to be renienibered in the harniony of eolors is that 
white or black added to any one of the primär ies, produees two 
eolors of quite opposite effect, that always hannonize with each 
other, as they are virtually light and dark of the same eolor. 

White added to yellow will produee straw, or eream, eolor, 
aeeording to the yellow iised; and ))laek added to yellow pro- 
duees olive, theref ore, straw, or eream, and olive produee pink ; 
blaek added to red produees maroon; henee pink and maroon 
will alwavs hannonize. 

White added to ))lue produees azure; black added to blue 
produees indigo ; henee azure and indigo will always hannonize. 



CHAPTER XXI 
THK PORCELAIX IXLAY 

If \v<* iiow tak«» up the coiisidoration of the poreelain iiilay 
as a (listant opf^-ation by itself and not in conibination witli 
^old, wo sliall find ourselves compolled to dosignato tlio indiea- 
tion and contraindication for tho perfornianeo of this oporation, 
and vvf» find that tlu* ))<*st goneral rulo tliat niay ho laid down 
wonld n*solv<» itsolf into dogniatically stating that porccdain 
nin.st b<» used vvhorc* gold would bo objectional)le bocaiise of 
fsthotic roasons. In other words, all tho snrfacos of docavod 
tooth whicli would npon being restorod bo oxposed to viow, niiist 
bo fillod with a niat(»rial which will not bo objoctional)lo to thc 
oyo, providing th<» consorvation of the toeth would ))o ))roiiglit 
about to a satisfactory dogreo. On tho other band, anothor prin- 
ciplo that niight ))o ahnost gonoral in its applieation is, in my 
opinion, woll statod in this following sont(Mioo: Xo oeolusal sur- 
faoo of any tooth whioh would upon rostoration l)e opposod by 
a natural dontal organ, should bo rostored by porcolain, whoii 
othor niatorials niay bo had for that puri)()SO. 

I roalizo that I lay niyself opon to s(»voro critieism on the 
part ot' thoso who blindly and fanatieally follow the poreelain 
oall, but 1 would call tho attention of the ])ractitioner and the 
studont to tho faot that pro])orly fust^d, ])oreelain is infinitely 
hardor in tc^xtun» and rosistanco than tho natural tooth onamel, 
and so unch'r tho stross ot' niastieation tho latter will suffer l)y 
attrition, and tho danuige oroatod will far outwoigh tho teni- 
porary (»sthotio satist'aotion obtaincnl by tho Operator in eoin- 
ploling his Operation in the niat(M*ial niontioned. 

It is l'ar ))ottor to roston» th(* oeelusal surfaee of natural 
tooth which hav(; dooayod in a niat(»rial that is somewhat softer 
or nioro yiohling than the natural tooth enaniel, and thus run 
tho risk of having to porforni t\w Operation again rather than 
oiidniuror tho intogritv of to(»th that are in no wav involved 
by (h'oay. It wouhl s(»oni too that pore(»lain is a niaterial peou- 
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liarly adapted to replacing those parts of natural teeth that 
are in elose proximity to the gum tissue, and the reason for 
that may be found in the fact that porcelain is very donse, and 
may be fused to a very high polish, so that upon cementation 
into place, it will present no rough surfaces for any ferment 
produets to attach themselves to and so invade the vulnerable 
guni tissue area. 

Byram, in an elaborate monograph on the subjeet of por- 
celain inlay work, practically concedes to porcelain the realm 
of the entire mouth, preferring it to any other Alling niaterial, 
but I think that he ^vas mistaken in his deductions and in his 
conclusions, for the reason stated above. 

The dental porcelains as we.use them are coniposed of 
silex, kaolin, and feldspar, fluxes and pigments, or coloring 
matter. 

Silex is an oxide of Silicon, an infusible substance insol- 
u))le in all acids except hydrofluoric, slightly soluble in caustic 
alkalies, and forms about 14 per cent of the basal mass of 
porcelain. It adds to its strength and gives it a translucent 
appearance. 

Kaolin or Silicon of alunünum, consists of an aluniinum ox- 
ide, Silicon oxide and water, sometinies spoken of as disinte- 
gratod feldspar. Through natural deconiposition feldspar loses 
its potassiuni oxide by the action of water and other agents. 
Kaolin forms about 4.5 per cent of the porcelain. It is a highly 
refractorv clav when heated alone, but readilv unites with 
feldspar when mixed with it. It supplies the porcelain witli 
stability of form, which permits it to be molded and carved be- 
fore being fused. 

Feldspar is a duplicate Silicate of aluniinum and potassium. 
In other words, it is composed of aluniinum oxide, potassium 
oxide, and Silicon oxide, so that it would seeni that the differ- 
ence between feldspar and kaolin is the possession by the for- 
mer of potassium oxide, and the possession of kaolin of the 
water of crystallizaticm. Feldspar composes about 82 per cent 
of the basal mass of porcelain, a highly refractory material, 
almost infusible in ordinary electric furnaces. 

In Order to increase the fusibility of this basal porcelain 
and make it possible for the general practitioner to use it in his 
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practico, fliixes are added; such substanees as sodiiini borate 
(NaoB/):); sodium earbonate (NaoCO:^); potassium earbonate 
(K2CO3), or glass whieh eontaiiis oxides of potassium or sodiuni 
formiiig the greater part. All tliese fluxes are ground together 
with the poreelain; theu upon fusing a cheniical ehange takes 
place forming an indefinite Compound, from which none of tho 
original ingredients can )3e removed except l)y some process 
which involves the destruction of other ingredients. 

The pigments or coloring matters most conmionly used in 
the manufacture of dental poreelain are precipitated gold, plat- 
inum, purple of Cassius (the oxide of gold and tin), the oxides 
of gold, titanium, manganese, and silver. The colors'produced 
by the use of these pigments in varying proportions are liues 
of red, yellow, blu(\ green, brown, and gray. 

Dental poreelain may be divided into high- and low-fusing 
poreelain. High-fusing poreelain is one that will fuse above 
the melting point of i)ure gold, and low-fusing poreelain sonie- 
where below that point. 

Bvram states that anv enamel bodv can ))e fused on 
pure gold providing enough time is given. Some low-fusing 
poreelain will fuse above the fusing point of pure gold, i3ro- 
vided th(* requisite heat to fuse pure gold is o])tained rapidly. 

He also adds that while the above distinction seems to meet 
all praetical requirements, it is unscientific and its only vahie 
is to mak(» a convenient distinction between the two classes of 
poreelain for praetical usage. 

Ife also niakes thv following distinction between high- and 
low-fusing poreelain: High-fusing porcelains require more than 
five minutes to fuscs whih» low-fusing porci^lains require less 
than five miimtes to fuse» at 2,000° F. It is impossi))le to fuse 
any of the high-fusing ])orcelains at 2,000° F. in five minutes, 
and it is also impossible to k(»ep any of the low-fusing porce- 
lains in contact with a hoat of 2,000° F. for five minutes with- 
out becoming overfused. 

H(^ divides poreelain bodies into basal, or foundation, bod- 
ies, (»namel bodies, and glazes. All ))asal and foundation l)od- 
ie^s he says are high-fusing porcelains, while enamel bodies and 
glazes are either high- or low-fusing porcelains, 

Th(» ])asal bodies are used in crown and bridge work for the 
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construction of hand-carved teeth, and they require a specially 
constructed furnace in ordor to maintain the intense heat 
needed to fuse theni. The foundation and enamel bodies might 
meet tlie requirements for inlay work and it is best for the 
Operator who intonds to perfect hhnself in this work, to liniit 
his experiments to these latter bodies. These porcelains used 
for inlay work niay be niixed with alcohol or they may be 
niixed with water. The latter proeess gives a body more easily 
carved than the former. 

From an elaborate series of experiments Byram dedncted 
the following: 

1. Porcelain has no definite fusing point. 

2. By prölonging the time of exposing to heat, a thoroughly 
fused porcelain may be ol)tained at a coniparatively low tem- 
perature. I do not agree with Byrani in this respect; at least 
I contend that the reasoning of Byrani in this instance was in- 
eorreet, and that the amount of heat present in the electric fur- 
nace muffle at the time of the fusing of that porcelain w^as 
greater than was indicated upon the pyrometer or other in- 
strument used by Byram in determining his degree of heat. The 
effect of heat upon the porcelain is cumulative, and the vibra- 
tions of the heat waves in themselves tend to create heat plus, 
and thus even though the degree indicated upon his instrument 
was lower than he thought would be required to fuse that por- 
celain, he must have of necessity been in possession within his 
nmffle of the requisite amount of heat to fuse the mass. So I 
would rather have it understood bv the student that the sec- 
ond deduction of Bvram is not an axiomatic truth. 

3. ^'Porcelains fused at a lower temperature and for a longer 
time will mamtain their characteristic color, and will be more 
homogeneous in texture,'' which I w^ould rather have read as 
follows: ''The more carefully porcelains are fused and the 
more slowly the heat is allowed to permeate them until they 
reach the fusing point, the more homogeneous will they be in 
texture, and the more certain they will be in color." 

4. Low-fusing porcelains can be made of high-fusing por- 
celain by repeated fusing and grinding; which, while perhaps 
true, seems to be an anomaly when we consider the fact that 
each fusing and grinding disposes of part of the flux, and so 
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we have iiltimatelv the basal bodies or the enamel bodies to 
deal witli, both of Avhieh are highly refraetory Compounds not 
readily subjeet to fusiiig. 

5. If a pieee of poreelaiii is thorouglily fused and niore 
poreelain is added and fused, the first layer will be sliglitly over- 
fused. In the proeess of applying poreelain in layers and fus- 
ing eaeh layer, the underlying layers will be slightly overfused 
and soniewhat lighter in eolor, whieh should carry the warning 
to the Student that poreelain restorations should be biseuited 
until the required amount of bulk, outline, and contour has be(*n 
obtained, and that the j^oreelain restoration must be fused oidy 
onee. 

G. A sniall niass of j^oreelain is more readily affeeted by 
heat tlian a larger one, and as the size of the niass of poreelain 
increases, just in that ratio does the length of time necessary to 
fuse it increase. 

7. Porcelains containing a large pereentage of flux are more 

easilv affeeted bv bubbles than those that are more nearlv com- 
• • • 

posed of the basal ingredients. Very readily comprehended 
when we realize that the tendency of all fluxes is to leave the 
poreelain in the form of gases and that these gases forciiig 
themselves into and between the molecular spaees of the poree- 
lain, previ^nt homogeneous arrangement of the molecules. 

8. It is more diffieult to maintain the eharacteristie eolor 
of low-fusing than high-fusing poreelains when held for a long 
time at tlie maximum heat required to fuse them. 

9. Low-fusing poreelains are denser, have greater shrink- 
age, and less tensile strength than high-fusing poreelains. 

10. By repeated heating of poreelain to the point of liigh 
biscuiting, it will finally beeome fused and maintain its eharac- 
teristie eolor. 

11. Iligh-fusing poreelains shrink from 15 to 25 per cent, 
while low-fusing porcelains shrink from 20 to 35 per cent. 

Th(»re is an error in the ninth and eleventh deductions 
which, because of their unimportance to the student, will not 
be taken up. 

12. A coarsely ground poreelain fuses at a higher tem- 
peratnn» and shrinks less than one of the same formula finely 
ground. 
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13. The amount of shriiikage of aiiy poreelain will in a 
measure he dc^poiident lipon the consistency to whieh it is mixed 
and tho density to whieh it is eondensed; the thin niixtnre 
showing more shrinkage than that of the pntty-like consistency. 

14. Underfused poreelain is more opaque. Overfnsed por- 
cc^lain beconies lighter and tends to heconie more transparent. 
Overtused poreelain loses in strength in proportion as the tem- 
pc^ratnre is increased. 

15. The tendency of botli high- and low-fusing poreelain is 
to assnme spheroidal form when overfused, and if considerably 
overfnsed they tend to form an amorphons mass of glass. 

Byram qnotes the following advantages for poreelain as a 
filling material: 

1. Fillings can be inserted miieh more nearly harmonions 
with th(* natnral teeth. 

2. Pore(*lain is a poor eondnetor of thermal changes and 
a noneondnctor of eleetricitv. 

3. The margins of cavities propcrlj/ (?) filled with por- 
eelain are not readilv attacked bv caries. 

4. The cement used as a retaining medium giving the All- 
ing the greatest adhesion of all of the filling materials except 
cement. 

5. The patient is r(»lieved of sitting with a rubber dam 
adjusted over the mouth for periods of considerable length and 
of the pain incident to adjusting the rnbber dam and cer\dcal 
clamps for cavities extending bc^neath the gnni. 

6. The nervous strain on both the patient and the dentist 
is lessened, thereby relieving the patient of the shock which 
nsually follows long and tedions Operations. 

7. If a poreelain filling is faulty, it is easily displaced, and 
the patient knows inimediately that the Services of a dentist 
are required. 

Aniong the disadvantages of poreelain as a filling material, 
he states: 

1. The friability of poreelain causes it to fracture readily, 
thereby excluding it from any form of cavity that can not be 
so prepared that the overlying margins of the filling material 
can be formed or eise protected from strain. 

2. It is impossible to bevel the cavity sometimes to protect 
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the eiiamel. The relative strengtli of the porcelaiii and enainel 
are approxiiiiately the same, so that oiie can not proteet the 
other. 

3. It is difficult to niateh the color of the natural teeth. 
This always has heen and always will be the niost serious dis- 
advantage of poreelain as a Alling material and until we iin- 
derstand niore thoroughly the general phenoniena of eolor for- 
mation, we niay expect to be disappointed with manj^ of cur 
inlays. 

4. The cement used as a retaining material may cause a 
ehange in the eolor of the tooth or of the inlay. This, howev^er, 
may be largely overcome by the application of correet prin- 
eiples in cavity preparation. 

5. The cement will dissolve unless there is only a thin film 
used as a retaining medium. This is not so much a disadvan- 
tage to the skillful Operator, for if the margins are defective he 
will remove the defect by making a new inlay; but to the in- 
competent or careless Operator this will always be a disadvan- 
tage because any cement now produced will dissolve from the 
margins of an ill-fitting inlay. 

As to the applicability of poreelain as a Alling material, it 
will, in my opinion, prove confusing to quote Byram on this 
subject, and it will be best for the student to bear in mind that 
the writer considers poreelain applicable in simple cavities only. 
except in the six anterior teeth where Compound cavities, that 
is, cavities involving more than one surface of a tooth, may be 
fiUed with this material. No Compound cavities in bicuspids 
or molars should be filled with poreelain. 

CAVITY PREPARATION 

The preparation of simple cavities for the reception of 
poreelain inlays has already been outlined in this work. It will, 
however, l)e best to reiterate that the walls of these simple 
cavities nmst diverge so that the floor of the cavity shall form 
with the walls of the cavity an angle of at least one hundred 
degrees. This ^\^ll insure a more perfect seating of the inlay 
in the cavitv than could be obtained if the walls and floor of the 
cavity formed a right angle. It must be readily apparent that 
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a platinum or a gold matrix occupies some space, and since tho 
porcelain must be baked in a matrix and that matrix snbse- 
quently stripped off the porcelain inlay, some space will be 
present between the cavity and the inlay, which space is subse- 
qiiently filled by cement. If then the walls and floor of th(^ 
cavity are at a right angle to each other, there will be a cement 
line showing all around the inlay. If, however, the floor and 
walls of the cavity are at an obtuse angle to each other, upon 
the removal of the platinum, the inlay will be allowed to seat 
itself further into the cavity and because of its wedge forma- 
tion (or obtuse angle formation) will more closely seal the cav- 
ity at its external or marginal surface. This will sometimes 
entirely obliterate any evidence of cement except that the latter 
will show^ under a magnifying glass. 

In preparing Compound cavities in anterior teeth for por- 
celain inlays, we have the same factors entering into the cavity 
preparation which are present in the preparation of cavities for 
gold inlays ; that is 

1. The surgical or operative factor which means the actual 
cutting of tooth structure (including the extirpation of the 
pulp) and the proper Alling and treatment of the root canals. 

2. The mechanical or formative factor which means that 
mode of tooth structure cutting which brings it when cut into 
the field of physics, mechanics, geometry, and mathematics. 

3. The aiterative factor which means the factor tending to 
produce a change froxn decrepit or abnormal to a healthy con- 
dition because of its restoration to proper physical relation to 
the surrounding tissues. 

In Order to present the three factors mentioned, a cavity 
for the reception of a Compound anterior porcelain inlay must 
comply with the foUowing requirements : 

It nmst offer a series of angles and surfaces best suited to 
resist stress or tendencv to fracture of the tooth. 

It must present margins so prepared as to best conserve 
the enamel structure of the tooth, which in this instance means 
that the enamel margins nmst be square and not beveled. 

It must offer a ready access for the making of the matrix 
or for the taking of the impression, in order to construct a die 
upon which to swage the matrix. 
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It mnst offer a retcntive reoeptacle aiid support to tlie 
inlay. 

It imist offer a series of angles and surfaces best siiited to 
resist tlic coiistaiit teiulciicy to dislodgc tlie inlay. 

It iniist present niarprins so prepared tliat the fniished Op- 
eration will coiiforni as neariy as possil)le to the liiifliest con- 
ception of bcauty of form. 

It niust present a form for the recoptioii of tlie inlay whieli 




Fig. .0)0. 

shall hrin« the various niargins into areas of t-omparative ini- 
munitie». 

Kor the proper Instruments, refer to Cliapter V, Fig. 8, on 
cavity preparation for gold inlays, where also will be found the 
gcncral rules for tootli ciitting, etc. 

Dr. F. T. Van Woert, who is an ardent advoeate of the por- 
celairi iiday and of the indirec-t method, pubüslied a series of 
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illustrated artieles in the Dental Items of Interest. A number 
of illustrations and a description of them is here reproduced. 

Fig. 306, A, By Cy and D shows a method of obtaining a Sep- 
aration between two tooth which are to be inlaved. 

» 

A piece of ligatnre silk is doubled, and by means of a floss 
silk loop, it is guided tlirough the interdental space below the 
contact point of the teeth to be separated. A loop is then tied 
in the ligature silk and the surplus is ent off with a pair of 
seissors. The silk ligature ^nll absorb suffieient moisture to 
bring about a Separation of the teeth. 

In Fig. 307, A and By he illustrates a method of separating, 
or more or less tilting back to normal two teeth which, because 
of extensive earies, lean toward one another. He states: 

''There are eases where extensive earies niav have caiised 
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the l(»aning of two teeth, say a bieuspid and a molar (Fig. 307, 
A)j or two molars neeessitating very extensive Separation to 
place them in anything like a normal position. In such eases, 
I have obtained most satisfaetory results by removing the su- 
perficial decay and Alling the cavities with Calxine cement [a 
temporary cement], then inserting a small piece of seatangular 
tent at the point of Separation, as shown in Fig. 307, B. 
/ ''I believe this method was devised bv Dr. Johnson, of 

Brooklyn. It w^ould be better to experiment with this material 
before putting it to practical applieation. It is procurable at 
most drug stores or at any surgical supply house, and comes in 
the form of short peneils in a variety of sizes. The expansion is 
in its diameter and. not in its length." 

There is very little oecasion for the Separation of teeth in 
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gold iiilay work, and it shoiild be used ^vith great caution whoii 
used at all in any kind of work upon the teeth. 

I liave seon niany eases of maloeclusion and subsequent de- 
struction of teeth and their supporting and surrounding tissues 
brought about l)y over enthusiastic Separation prior to Inser- 
tion of contour fiUings and inlays. 

These restorations always made the tooth too large mesio- 
distally, and thus forced all the rest of the teeth in the moiith 
out of their normal field of residenee alid excursion. 

Separation ean be avoided in niost instances by gaining 
free aceess to the cavity f roni the oeelusal surface and by sano 
extension into areas of eoniparative inununity. 
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Fig. 308. 



In Fig. 308 Van Woert illustrates the preferred nianner 
of preparation of a simple eavity for a poreelain inlay. 

For half of its depth, the eavity presents walls perpen- 
dicular to the floor, the other half of the walls being divergent. 

When the inlay is finished, a portion of its inner part is 
ground off to allow of its being seated, so that the flaring walls 
will eome in contaet with the tooth strueture and obliterate as 
much as jDossible the eement line. 

Dr. Schreier, of Vienna, reconnnends the niaking of the 
matrix of platinum by placing the foil between two layers of 
goldbeater's skin, thus forming a cradle for the foil and re- 
ducing the ehances of breaking through it in the proeess of 
swaging. (See P^igs. 309, 310, and 311.) 
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A very tliiii riibbf r dam will seive equally well as the outer 
laycr, wliile a piecf of thin China silk will take the place of 
Koldbeater's fkiii as the other part. 

If the matrix is to he forined in the nioiith, tho foil is 
plaoed between the two layers of supportinj? inaterial and 
slipped hetweeii the teeth, the rubber dam or outer layer having 
beeil left soniewhat longer so that the exteiided labial and lingual 
portions of it niay be grasped with the fingeis firmly around 
the tooth presenting the eavity, 

With a pair of foil carriers, the ends of which terininate 
in a ball, pieces of spuiik or eotton or small chaniois disks are 




now paeked carefully, and in sequeiioe, iiito the eavity covered 
by the three layers of inaterial, that is, the silk, the foil, and 
the ruhber dam. 

When the foil has heen paeked into the eavity as deeply 
as the cireunistances will permit, the rubber dam may Ik- dis- 
peiised with and the paeking of chaniois disks is renewed to 
iiiore closely adapt the foil to the tooth. 

The paeking is again removed and the alniost eoniplete 
matrix is carefully lifted froin the goldbeater's skin or China 
silk, which, ha\'ing served its purpose to aet as a ciadle for 
tiie delicate foil, may now also be dispensed with. 
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The foil is iiow carefuUy rcplacfd iiito tho cavity, tlie 
labial and lingual surplus of it is tackcd with stioky wax to thc 
respeotiw surfac-es of tlie tootli, the fhaiimis disks, or spunk. 
or -wot cotton in tho sliap«? of small balls, aro again packed iiUo 
thw niatrix and it is thus more and niore elosely adapted to the 
floor and walls of the eavity. 

The paeking is again removed and the marginal adapta- 
tion niay Jie best completed Mith nonmetalie instrunients of 
glasK, cellulüid, or agatc. The very liard tantahitn may bo nsod. 




The grcatest care sliould Ik- cxercised so that the niargiiis 
n'iiiaiii iiitact and prcsent a KiiuMtth unbuckled apiiearanee. 

A small eont' til' inlay wax is softened in <lry heat, and by 
iiicans ol" a thin l)roHd, plastic instrunient, it is carefiUly packed 
into the inatrix und over the niargiiis of the cavity. 

The fackiiig of linrd wax is now removed froni tlie labial 
nri<l lingual snrlaces «»f the tooth and tlie foil liberated. 

A Iilast (»r cold air upon the tooth will cause the niatrix to 
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loosen from its seat and it mav be removed from the mouth 
to be carried into the Investment. 

The further proeedure involved in the construetion of the 
porcelain inlay has been fuUy deseribed in the previous ehap- 
ter on the gold inlay in combination with Silicate and porce- 
lain. 

Fig. 312 shows a set of eight glass bnrnishers nsed in adapt- 
ing a foil matrix to the cavity in a tooth or in a die. 

Fig. 313 shows a set of tantalnm instruments designed for 
this purpose. 

Fig. 314 shows a sniall platinum tray made by pinehing 
the four corners of a rectangular piece of perforated platinum 
30-gauge thiek. This tray may be used as a carrier or Container 
of the investing material in which the matrix is held. 

Dr. Van Woert here illustrates (Figs. 315-318) the mixing 
of tlie silver amalgam; (1) the invested Impression of the cav- 
ity; (2) the die into which the matrix is to be swaged; (3) an In- 
strument to be used as a swager; (4) this instrument consists of 
a wooden handle which carries a pointed soft rubber cone, a the 
soft rubber end, h the ferrule of nietal, c the screw fastening this 
to tlie wood. In Fig. 319 is seen the foil reposing between the 
layers of goldboater's skin and the application of the band 
s wager. 

The complete adaptation of the matrix to the die may be 
brought about in the S. S. AVhite or Ajax swager as elaborated 
upon in a .previous chapter. 

Figs. 320 to 371 are taken from an article published in the 
Dental Items of Interest written by Dr. Van Woert, illustrating 
a simple way of making trays for carrying Compound to take 
impressions of different types of cavities. 

Some years ago Dr. Xies, of Brooklyn, read a paper which 
was published in the Dental Items of Interest. 

He attempted in that paper to give to the profession a 
method of making a porcelain inlay without the use of a metal 
matrix, thus minimizing to a large extent, the cement line in 
these restorations. I feel that it will be more just to the doctor 
to quote bis paper minus the introduction, practically in füll. 
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Fig. 328. Fig. 327. 




FiK- rsSS. Fig. 3S9. 




Fix- 't-ü. — A iHhio-disto-lingusl CRvitj in a lalcrnl. 

PiR. .126. — First Step in furmation o( tray. 

Fig. 327. — Sopoml piepe uf m«tal. 

Fig. 32S. — Improvised slide made from metsl sluiwn in Fig. 327 to fit iiito 
tliat sliown in Fig. .126. 

Fig. 329.— Showing 328 on 326. 

Fig. 330. — ShowB .128 i'arrying ponipoiiml snil tiiking imprpasioii o( lingual 
part of cftvity and all of distal pari. Whcn thc pompouml hae hflrilen<v), all «ur- 
plus is removed from the labial surface and tljia surfacp ig luliricat^d. 

Fig. 331. — Shows .128 carrying Compound aiid sliding down upon 326, whea 
this haa harilened, thc slide ia raised and thc imprt-ggion is remov^d front the looth 
in a linEual dircction. The slidc ia allowed to (iPspeod again unlil it reachys its 
ilMtination which ig fixed by the Compound. This will give an impression of a cavity 
taking in surfaces of a tootli. 
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Fiir. n.!.!.— Tlic trnv. 

Piß. .134.-1110 imiiri> 

Fi((. 335.— The plMSt 
intii tlic cavity. 

FiRs. 336, 3.17. sn.l T 
complctelj- formed Iray. 
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itistrumrnis used as an aid to project the Compound 
^ShoHing ccrvical cavitj in a C *ad 
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Figa. 339, 340, and 341.— Showing a cen-ieal proximal cavitj in a lateral and 
the pHrtly and the completely formed tray for laking Impression. 

Figs. 342, 343, 344, 345, and 346. — A cer\ieal cavity in the disto-labial aurface 
of a molar, the partly and the complfitely formed trny with Compound in position on 
the looth and the impreaaion of the cavity. 
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Fi^H. ::4-, ;us. 



Fig. ; 
Ti.l :!3l.— Same n 



hiiIp i.f tlip iirc'li. 
Fij;«. ■'•J-. ■t'">-f. mi'l ;!"il.— A disto-opcliiH 
jHirtlv nml thc coniplvti4y foriiir<l Irny. 

'Kin-. ;!*), :i5li. liii.l :i.-i7.— A IhLio-ow-Ius«] 
tili' ccuniiliitclj- formrii tiav. 



Fig. 3S7. 
in FigB. 340 to Si9 on 
in nn upi)or molar, tho 
a molar, tlic partly and 
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Fig. 361. >'iK- 3(i2. 
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Piga. 3ÖS, ri5!t, aiid ,'((10.— AnoIhtT type of lÜBto-occIusal cavjty in a nxtlar, 
\he pnrtly and thc complt-tely formell tra; for taking impn^ssion. 

Figs. 361 anrt 562. — A mPHio-occlusal cavity in a lower molar, and Iray for 
taking Impression. 

Figs. 363, 361, 363, and 366. — A meBio-disto-occlu»al cavity in a molar, partly 
and completelv formed trav for carn'ing the Compound to take impression of this 
«vltj. 
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Fig. 371. 

KiKs. ?m. ;i(W. M». nii.l 370.— M. O. D. 
pli'li'ly fornii'il tray for takint; iniprrsisioii. 

Fi(t. ;171. — A handle nnJ sei of tmys, or cnjis, whii'h niay bo trinimeil to suit 
(hp Piim», ilevismi by Dr, Roach to fai'i!ilatt> tlie tnking of impressions of varioos 
eavitif«. 



1 lik-iisjüd, partly and com- 
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**In the method of burnishing gold or platinuni foil di- 
rectly into the cavity there is a nerve-rackiiig tediousness to 
the Operator and patient — not to mention pain — the frequent 
tearing of the matrix when almost in place ; the uncertainty of 
having it adapted while heating, and lastly, its fatal defect — 
that of warping, of yielding to the pressure exerted during the 
contraction of fused porcelain, are all defects inherent in those 
metallic matrices. 

'^Swaging into a model of the cavity made of amalgani, 
Spence or Mellotte nietal obtained by the impression method, 
while less trying to the patient and Operator, does not relieve 
the defects that obtain in the porcelain inlay when using a 
metallic matrix. There is the contraction of the wax — not as 
great as has been stated, I believe with consequent smaller cav- 
ities in the dies; the contraction of the dies themselves in some 
of the materials iised; the additional space occupied by the 
matrix; the expansion of the matrix when heated. Granting 
that none of these nsual errors have crept in, the matrix, after 
leaving the die, is still warped in the fusing and contraction 
of the porcelain. Byram, speaking of labial and buccal and 
four-wall cavities, says: *such forms of cavities can not be pre- 
pared so that the matrix can be burnished into the cavity and 
tho inlay compensate for the space of the matrix, unless it be 
constructed with frail margins of porcelain which lack edge 
strength, and are so thin that change of color is noticeable 
along those margins.' 

**Xor is there relief found in swaging over the cavity. 
Tliis method, although permitting a more accurately fitting inlay 
than any in use, because of the heavier foil it is possible to use 
(the thickness making no difference in this method, the thicker 
matrix offer ing stouter resistance to the shrinking porcelain, 
but not enongh), does not prevent this metallic matrix also l)eing 
warped in the fusing. The advantage of swaging should be 
directly over the first impression of the cavity, taking in oxy- 
phosphate of zinc or copper when possible. 

**It does not matter whether the metallic matrix is directly 
burnished into the cavity or swaged in or over dies made by the 
impression method — the fatal defect of warping is inherent 
in both methods. The invested gold matrix has no advantage 
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over tlie uninvestod platinum one in tlie matter of Avarpiii^. 
Tlie Priee method of burnishing the platinum or gold foil over 
a stono niodel and baking in the matrix wliile it is in place 
on the model has the same defect of a Avarped matrix, due to 
the fused porcelain contracting while cooling. None of tho in- 
A'estment furnished for this purpose conld hold the delicate foil 
against tlie tension of shrinking porcelain. 

*'p]very metallic matrix takes up an appreciable auiount 
of Space, ranging from 1/500 to 1/1000 of an inch, which nieans 
an inhiy just that nnu»h too small and a cement line of that thick- 
ness to take its place, which often mars the beauty of this work. 
There is the possil)le distortion caused by the expansion of the 
gohl and ])latinum themselves. This may also contribute to a 
poorly fitting inlay. 

"I liave feit that tapered cavity preparation could not al- 
ways be exact enough to do the work some of us have imagined 
it did. For the plan to be entirely satisfactory, it is necessary 
that the margins of the porcelain inlay project beyond the nat- 
ural surface of the tooth, so that wlien the matrix foil is re- 
moved, the inlay will sink down and be just right. AVhere it 
is contoured even with the surface of the tooth before the foil 
Avas disturbed it would sink below the surface after the foil 
has been removed, or if built up, it could only be at the center 
and a peak of cement would result. The difference between 
<liameters of pulpal surface and outside surface might also affect 
shrinkage unevenly. The smallest deviation frora a geometric 
taper might prevent the proper seating of an inlay made by 
this method. 

^^llaving briefly mentioned the inherent mechanical errors 
that ol)tain throughout the Impression and die-iliaking process, 
Avhich are later inherited by the metallic matrix and its product, 
the porcelain filling, which also contracts, it must be apparent 
that some form of matrix is needed that will be free from the 
-errors which the metallic one possesses. A matrix is needed 
that will take a sharp Impression, withstand the intense heat 
of a high-fusing porcelain, and maintain its shape in this heat 
without warping; one that slightly expands when set and does 
not contract, nor on drying become porous; a matrix that will 
present smooth surfaces, that will not vitrify or fuse at highest 
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teiision of slirinkiiig porcelain whilo eooling, and finally, Avhen 
tlio inlay is baked, a niatrix that caii be deeomposed, permitting 
tlio inlav to be freed from its invostment. 

''These qualities iniist be eontained in the ideal niatrix, and 
nie embodied in the porcelain matrix that I give von tonight. 
I give you tonight a matrix that will not warp ; tliat has yielding 
walls; that does not tear; that does not distort; that oecupies 
no part of the cavity spaee; that admits of addition and sub- 
traction of porcelain; and changes of porcelain shades to your 
heart's content; that allows repair when cracked or chipped; 
that pernüts formation of perfect retention cavities and inser- 
tion of metallic and porcelain pins and retainers; that has a 
slight expansion on setting and no contraction on cooling; and 
owing to the stability of the matrix, resists the shrinking por- 
<'elain, holding it to its margins and walls, thereby producing 
a perfectly adapted inlay, thus minimizing the cement line. 
Let US begin and make an inlay with this matrix. 

''Commence with me by generously separating the teeth to 
«ecure space for work. Selecting a German silver or celluloid 
t>trip the width of the tooth and about five inches long, bring the 
ends carefuUy together and place in its base a piece of soft 
rubber. Pressing the walls of the strip together, insert this 
l3etween the teeth to be filled, the loaded end on the lingual 
«ide, and then draw it up tightly against these surfaces of the 
teeth, thus molding it. This I always try to do before trimming 
the walls of the cavity. AVe now withdraw it pending our cavity 
preparation. Isolate the tooth or teeth with a rubber dam; 
desensitize it in anv manner von see fit. 

'*I use ethyl chloride put up in metal tubes. I hesitate to 
mention its use, since one of my dear friends to whom I recom- 
mended it, almost blew himself up by handling it improperly. 
Before applying the ethyl chloride, the temperature of the tooth 
•should be lowered by gradually chilling with a pledget of cotton 
dipped in ether, placed in the cavity and evaporated by a con- 
tinuous spray of compressed air under high pressure. The 
tube of ethyl chloride, which in the meantime has been cau- 
tiouslv heated as warm as can comfortablv be held in the band, 
is opened and the spray is thrown intermittently on the tip of the 
tooth, gradually working it up toward the neck. The pulp seenis 
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to rw-f^l^ Tiii'l^r iLis tr^^tm^nt aii«i i? i>«:»t injored. I have used 
thi.s in^xhfml {**T inaijy v^^r?, ai>i hav*^ doT known a pulp to l>e 
de>troy*w] }iy it. Tli^ y.»r<«ee>s takes bot a ininnte. I nientioii 
dei^n^'ix'iznii; l^^i-aiii^ it is aV»><JTitely n«>ev>sary to cut doeply 
and fre^ly t«» obtain frirtional siirfae»-s lor proper retention. 

•'Wf- liow rapidly prt-piare our ca\ity with burrs, siiiall 
ston*'.*^ and [K#li<hin£: di>k5, doing this work nnder a powerfui 
glass kno\\*n as I>K»pf Ster«»?oopique, which has the great ad- 
vantage of f^>cu>inir th*- vision of both eyes on a Single pK>int^ 
and wliich ^-an l>e motu over glasses, or glasses can l>e built 
into it. Aft^T pr«^parin£r our cavity carefully we drill in a safe 
place a .sniall d<^pr«^<sion. which reappearinsr in our inlay leaves 
on our inlay a sniall papilla, which serve? as a sniide in plaeing- 
it. Th^'U we paint the ca\'ity \iith a small camers-hair brush 
dippf^l in pure white vaseline oil — not vaseline or erude petro- 
li'Uin. In those eases wIipu there is much saliva this coatiiig 
is, of eour.<e, unni*<*essary. Much has been said asrainst the use 
of such separatinc: oils, but when one considers the daily food 
batlis of fats and oils that teeth are troated to, I can see no 
harin in their us<\ If there is harni in the use of petroleum, it 
nmst largely be duo to th<* wax that manufacturers add to ^iv(* 
it liody. Of courso, this ohjectionable in^redient does not exist 
in pure vaseline oil. 

**Ilere we depart from one of the well-known ways of niak- 
in^ an inlay, nanicly, that of burnishing the platinum of gold 
foil directly into the cavity. P\)llowin^ the inipression method, 
only so far as takin^ the inipression in wax, or other Impression 
Compounds, we proceed to take our inipression in a wax which 
T hav(» liad (»sp(»cially i)repared for the purpose of taking im- 
l)n»ssions of th(» ant(M-ior teeth, largely without the use of im- 
jiression ciips or trays. My object in doing away with the tray 
wlierc» possihle is that th(» space it occupies is often sorely needed 
to siicccssrully withdraw tho inipression. The wax I have had 
prcpared is toii^li, nonelastic, and contracts only slightly, which 
is casily correctc^d l)y the (»xpansion which takes place when we 
rcli(»al the im|)n»ssi()n to its workablc temperature. It takes 
all inipression as sharp as any, burns up without a residue, and 
has a hi^li mdlin;^^ point. Other waxes on the market that burn 
up without a residiK» are, when warmed, found to be elastic 
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and sticky, adhering to the teeth ; they are brittle when chilled 
and melt at too low a temperature. 

**I wish to emphasize that it is necessary that a wax liave 
a high melting point, for it permits greater heat to be us(»d in 
drying the poured impression, which reduces the liability of 
distortions that frequently obtain when a wax with a low melt- 
ing point is used. I am partial to the wax impression, and 
while recognizing that wax expands when lieated and contraets 
when chilled under normal eonditions, I am convinced that the 
conditions that obtain in taking an impression of a eavity are 
not those that obtain when a bar of wax is measured in a water 
bath without pressure by a micrometer arranged expressly for 
that purpose. In the case of the impression there is always the 
forcing into the eavity of new wax by hea\'y^ pressure to com- 
pensate for the shrinkage in cooling. This movement of wax 
is possible even at normal room temperature. It is admitted 
that the contraetion of gold can be minimized by pressure. The 
same must be true of wax if clinical results count for anything. 

**To continue, we take a small pieee of wax, a trifle larger 
than the eavity, which we soften in a small bowl of hot water, 
held close to the patient's face. Now force the wax into the 
prepared eavity with fingers, next using a steel spade-like blade, 
which is passed between the teeth for pressure and Separation, 
introducing now tlie Gernian silver or celluloid strip previously 
prepared for this purpose, which we tightly draw against the 
waix, and with strong lateral pressure force the wax into the 
eavity, making our tooth contour at the same time. AVhen too 
large, we cut it away and trim with a sharp Instrument, always 
reheating the wax vrith. a hot napkin to remold it. Some of the 
inlay waxes can be used for impressions. The contraetion of 
these materials is said to be considerable, but I question wheth- 
€r the greater part is not overcome by the forcing of more 
wax into the eavity as it contraets in cooling, and later when 
expanding the impression by heat. In all bicuspids and molars 
I prefer a cup to hold my impression material and furnish me 
means of pressing home my wax. AVith pressure at right angle 
we secure perfect adaptation of the impression material to our 
«dges, using preferably cups made for each case of platinoid of 
28, 30 or 35 gauge. 
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''The set seen in niv exhibit has kmdlv been made for nie- 
by Dr. F. T. Van AVoert, of Brooklyn. Some of the brass cups 
devised by Dr. Priee have many excellent features. These I 
havo also monnted for your inspection. The use of modeling* 
Compounds is not practical with the porcelain matrix, because 
this matrix material takes time to set and is hardened by heating. 
Many of the impression Compounds, which contain shellac with 
whiting as a base, swell and form gases when heated, whieh 
distort the impression beyond all usefulness before the matrix 
has had time to set. I shall give you later in my paper, how- 
ever, a convenient material, which would be ideal could its eon- 
traction be controlled, that can be used with these impression 
Compounds. 

''A splendid impression could also be taken with oxyphos- 
phates. Before inserting cement in the ca\^ty, test witlidraw- 
als should first be made with modeling Compound. After alf 
the undercuts showii to be present have been removed or filled 
with cement, the cavity is painted with vaseline oil and the ce- 
ment pressed into the cavity with instruments dipped in alco- 
hol. The impression should be withdrawn as soon as it is suf- 
ficiently hard to handle. An advantage of this material is that 
it can be fractured for withdrawal and later united bv addi- 
tional cement. 

^'AVhere it is possible to take the bite and impression to- 
gether, it is advisable to do so, the wax lilling made first aiul 
removed adhering to the bite. 

**AVe proceed in the case of wax impressions with cups to 
Support the frail edges of the impression by embedding it in a 
plate of softened wax whose melting point is lower than the 
piece which we are investing. This procedure is necessary to 
prevent these tiny impressions from being engulfed and dis- 
appearing below the surface of the pouring composition. AVith 
a thermometer as a guide, we place our impression next to a 
stove and heat it almost to the temperature at which it was 
when we introduced it into the cavity. This temperature was 
determined by a bath thermometer immersed in the same cup 
with the wax. One reading suffices for the whole box of wax. 
The wax impressions need no treatment. The cement impres- 
sions, however, are covered with a Solution of gutta to prevent 
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cheniical action between the matrix material and the impression 
material. 

''AVe have now reaclied the point where we abandon the 
metallic matrix for the porcelain matrix. It is a porcelain 
matrix because the materials that enter into its composition are 
those that enter into the composition of porcelain, namely, Sili- 
cate of aluminum and free aluminum and lime, which on treat- 
ment with phosphoric acid form phosphate of lime and alum- 
inum, which gives this mixture setting qualities. The difference 
between this matrix material and many porcelains is the ab- 
sence of the feldspar and the fluxes, which are incorporated in 
the porcelains to increase their fusibility ; for example, such sub- 
stances as sodium carbonate, potassium carbonate, sodium bo- 
rate, or glass. These fluxes would be fatal to the porcelain 
matrix, because their presence w^ould cause the aggregates in 
its composition to vitrify or fuse, thus coat them with an insol- 
uble glaze, making it very difficult for the decomposing mixture 
to enter the interstices between the atoms of the matrix to dis- 
integrate it. The phosphate of lime and aluminum, which is 
slowly soluble in the decomposing mixture, would be protected 
by the coating, and would not be acted upon, thus making it 
impossible to free the inlay. 

'^The matrix powders are finely ground, separately mixed 
in the right proportions, and heated to a bright red heat to 
expel all w^ater, both free and combined. The mass is then 
finely ground to impalpable powder and is ready for use by 
mixing with dilute glacial phosphoric acid. 

**I found this material so difficult to properly propare, with- 
out adequate laboratory facilities, that it has beon necessary 
for me to secure the Services of a chemist. 

**AVe are now prepared to pour our matrix. On a glass five 
by five we place our materials, mixing thoroughly with bone, 
glass, or gold spatula, to a thick workable consistency. With 
a tiny brush we pick up this mixture and paint our Impression 
with it, adding thereto until the Impression is coated. Now 
thicken the mixture and fiU in the Impression with a 
thicker mix. AVrap the impression in bibulous paper and gently 
press the mixture against the impression. I^eave it in this 
condition for a few hours to set, after which place it near a 
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source of heat of some kind and allow it to dry for a few hours 
longer. In the drying the ad van tage of having a wax that f uses 
at high temporature is apparent, for it is possible to use a 
greater heat in drying, henee the better adhesion of the iiiate- 
rial. Now place the ponred impression in or on a stove and 
gradnally heat it, to burn up the wax, continuing this heat until 
the model is hard. The matrix is allowed to cool, and if too 
thick is ground down on a carborunduni stone. By grinding the 
matrix as thin as possible the decomposing mixture has less 
niaterial to penetrate when freeing the inlay; the thinner it is, 
the more quickly the heat penetrates the matrix and fuses the 
porcelain. In low-fusing poreelains the grinding has the ad- 
ditional advantage of so permitting iis to form the base that Ave 
c*an direct our poreelains to flow where we wish. 

^^AVhen the niold is eold, we carefully paint the outer sur- 
face with a fine camel's-hair brush right up to the marginal 
edges of the eavity with a Solution of gutta, which I have pre- 
pared for the purpose of varnishing teeth to protect them from 
the destruetive action caused by the wearing of regulating ap- 
pliances. This Solution I have adapted to the additional pur- 
pose of varnishing my matrix. It is made from balata gum, 
from whieh the resins have been extracted bv the usual wash 
roll process. It is then dissolved in bisulphide of earbon, Avashed 
in acetone, filtered and redissolved in Chloroform. This makes 
a pure Solution of gutta, with more body and tougher than 
before obtainable. This gutta has the valuable faculty of swell- 
ing under heat, and if wheu Alling your matrix any unfused 
porcelain should liappen to accid(»ntally extend beyond your eav- 
ity margins, the swelling gutta largely dislodges the superfluoiis 
porcelain and prevents its adhesion to the outside of the mold. 
Great care should be exercised to prevent this. After eacli bak- 
ing the outer surface of the mold is revarnished. 

**AVe now prepare to fill the matrix with porcelain. Thero 
are numerous ways of doing this, and every man prefers his 
own, but in this process it is necessary that the first layer in 
direct contact with the matrix be first fused or glazed. 

''It is higlily important with the porcelain matrix that the 
mold be heated gradnally and thoroughly. The porcelain should 
be fused by receiving its heat from contact with the walls of 
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the matrix rather than from direct furnace heat exerted on 
the porcelain itself. If the mold has been improperly heated 
the tendency of the porcelain is to ball up and leave the cavity 
margins, making it necessary to fiU in between the inlay and 
matrix — a thing whieh we should seek to avoid. If the mold 
is properly heated, the tendency of the porcelain is to cling to 
it and form a perfect adaptation to the cavity surfaces. To 
bring about this result a clay hood to cover the matrix while 
baking is absolutely necessary, for it prevents direct action 
on the porcelain and enables us to hold back the fusing of the 
porcelain until the matrix is properly heated. In large con- 
tours or long cavities a thin film of baked porcelain should first 
Cover the model; then cervical and incisal ends are fiUed and 
baked, the intervening space being fiUed later. Filled in this way, 
I have found that the porcelain does not shrink away from the 
interior surface of the mold, but on the contrary clings to the 
same tenaciously, so that if any shrinkage takes place, it is 
not at the point where the inlay contacts with the walls of the 
cavity, but is in the interior, which is later filled in and the 
piece baked. As it is gradually heated so it is gradually cooled. 
Additional porcelain is now added with brush and spatula, 
pressing and forming it with fingers and bibulous paper. The 
addition of gum tragacanth, mixed in the water used to wet the 
porcelain, is a great help with some high- and medium- fusing 
bodies. I reconunend that medium fusing porcelain be used, 
because there is no liability of checking from contraction with 
these bodies, while with low-fusing porcelains there is, unless 
the cavity is almost filled with quartz. This trouble with low 
fusing bodies seriously threatened the success of my work until 
I substituted medium and high-fusing porcelains. The fact 
that cracks do not occur with low-fusing porcelains when baked 
in a metallic matrix is proof that the matrix j4eldcd and was 
distorted as the porcelain contracted. Did the walls of the me- 
tallic matrix hold firm, cracks would also be common in this 
type of inlay. High-fusing porcelains contain a high percentage 
of silex and kaolin. Both of these materials are virtuallv con- 
stant, adding compression, strength, and stability. The high- 
fusing porcelains having far less contraction than the low-fusing 
porcelains, it nmst follow that the men who have been working 
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with th^* high-fusing pörcelains have made more nearly perfect 
ßtting inlays, for there has be^n Iti-ss shrinkage to thoir luatorial, 
and con.sf^iuently less distortion to their matriees. 

**The piece having been repeatedly earried to a high bis- 
euit for contraction — and there are men who claim it niust be 
carrierl to a glaze to secure maximuDi shrinkage — ^allowancc 
should b^* niade for the lightenins: of the seleeted shade bv the 
repeated firings, and a poreelain should be chosen a few shades 
darker than the tooth. This rule holds with labial caWties, but 
ßhould not be applied to approximal eavities, where the shade 
»hould never be darker than the tooth in the mouth, beeause 
when exaetlv matehed in this location it looms darker than the 
tooth. It should be a trifle Ughter. 

**Shaping and contouring should now be done, and there 
i» no safer means than the carborunduni disk, grade Xo. 00. It 
cuts cleanly and smoothly, and will not ehip the inlay. Ruby, 
gamet, emerj, or sand disks should be used in inlay work. If 
in the final fusing it is not the exaet shade you seek, the glaze 
inay be ground oflF with the same earborundum disk, Xo. 00, and 
a better shade of poreelain applied and fused. The inlay can 
also be removed from the matrix, tried in the mouth, rein- 
vested and finally glazeil. But this takes time. As no poree- 
lain« have a definite fusing point, they should be gradually 
heated. The thorough heating of the mold should always be 
done beforc the point of high biscuit is reaehed. 

^'Earlier in my paper I promised to give you a material 
tliat can be used at a matrix mold, to pour into modeling Com- 
pound iinpressions, to form matrix molds to be used with low- 
fusing porrelains. Tliis material is no other than the oxyphos- 
pliate of eement that we have liad on our shelves the greater 
part of our lives. It is mixed in the usual way and worked into 
tlu» Compound Impression, eovered vdüi bibulous paper and 
[)n»HHed home. After setting it is slowly dried over a Bunsen 
burn(»r and is ready for use. The melting point of this oxy- 
plioHphate is a little over 1,700° F., varying slightly with the dif- 
fer(»nt c(»nH»Tits. As low-fusing poreelains have no fixed melt- 
ing point, by slowly hoating they ean bo glazed at about 1,600° F., 
acconling to my pyronu^tc^r. The Compound impression should 
b(» expandcd beforc using to counteract the shrinkage. In mix- 
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ing the cement, as much powder sliould be incorporated as pos- 
sible. I have used Harvard, Ash & Sons' C.A.S., Vyvex and 
Arnes. Other cements may be just as good for this purpose, 
but I have never tried them. This is a convenient material that 
you all have in your offiees, and will afford you an opportunity 
to test for yourself the proeess I am giving you tonight. If 
some of you could devise a means of overeoming shrinkage in 
this material, it would supplant all others as a matrix for low- 
fusing poreelains in combination with silex. 

^'This material produces a beautiful inlay, and there is an 
immense saving of time in its use. Its shrinkage and the dan- 
ger of melting it without a pyrometer are its disadvantages. 

^^Dr. Price's Stone Model, while perfect for this purpose 
in many respects, is today almost impossible to dissolve. It 
also melts below the point of high-fusing poreelains. If he could 
only overcome these two diffieulties, there would be a wider field 
for this valuable material. 

^^Undereuts are formed on the matrix by additions of 
matrix material that leave depressed recesses for cement, while 
metallic tubes and pins baked in thiß inlay can also be used. 
Cubical crystals of quartz, a material with minimum of expan- 
sion and contraction, I frequently use to form a crystal sur- 
face for adhesion of cement. The cement, encircling with crys- 
tal, not only furnishes an are action by binding around, but 
also adheres to each particle, and by its ovm strength gives Sup- 
port to the porcelain that the voids between the crystals might 
be thought to have weakened. 

*^We know that maximum density is maximum strength, 
yet where compressiori strength is sought — as in concrete work, 
for instance — the maximum of stone properly shaped with a 
minimum of cement is recommended by experts in that line 
and should hold true in our work. The crystals of quartz are 
roUed in a paste of porcelain and placed in the matrix some 
distance from the margins and as carefuUy baked as if they 
formed the inlay. AVhen finished and cooled the voids should 
be fiUed with chalk or cement to prevent the porcelain filtering 
through them and Alling them up. 

The porcelain is now filled in, as experience will guide 
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you, bake«! in the prescribtf^l way. and slowly and ^radnally 
eooletl in th»> muftlf- without op^ning it. 

'•^Vh»^n I r^aehe«! this step in workinsr out my process, I 
found I had a tillins: bakeil in a mold mueh harder than my 
poreelain, an«! how to remove it safely was a problem. The 
thought of adding a s^parating medium «>eeurred first, and I be- 
gan by first eoating my mold with amorphous graphite, ehalk and 
finallv Hierein 's India ink. I verv soon found the earbon in 
this ink buming up in the great heat of my fumaee. To pre- 
vent this I introduced a jet of carbonie aeid gas, and later 
hydrogen, into my fumaee through a tube, driving the oxygen 
out of my muffle in an effort to prevent the oxidation of my 
earbon. This proeess did not work well, and I found my inlays 
tuming green, whieh eaused me to suspeet traees of cobalt or 
eopper, and not finding any in the matrix, I eoneluded that the 
copper was in the India ink : so I set that proeess aside and took 
up the subjeet of a possible aeid solvent. Hydrofluorie aeid, 
with whieh I had been working, naturally suggested itself, and 
into this I threw mv inlav. In a few liours I diseovered that 
I had etehed my inlay, but apparently had produeed little or 
no impression on the mold. I then lieated the hydrofluorie aeid 
and was delighted to see a softening of the outer surfaee of 
the mold. I left it overnight, and the next moming had the 
pleasure of seeing a traee of my fast-disappearing inlay and a 
small portion of my mold. I reseued what was left, washed 
it in elear water, and found that the aeid has effeeted a dissolu- 
tion of my mold. After finishing the next inlay I earefully 
eoated the exposed surfaee with melted wax. This I similarly 
melted in eold hydrofluorie aeid, and when I sueeeeded in dis- 
integrating my mold, ha\nng saved the glazed surfaee from de- 
struetion by eoating. The inside of my inlay, whieh had no wax 
or gutta proteetion, was eaten up by the aeid whieh had been 
absorbed through the matrix material. This eaused me to give 
up hydrofluorie aeid for this purpose, 

*'I next trieil a mixture of equal parts of nitrie and muri- 
atie aeids, Again eovering the glazed surfaee of my inlay with 
gutta, I immersed it in this Solution and gradually disintegrated 
the mold. The tinie eonsumed was four hours, and many un- 
ploasant cxlors filled my offiee and blaekened all the metal in it. 
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Finally^ after many trials, I found the acid that would dis- 
integrate my mold. I found that a Solution of one part hydro- 
chloric acid to four of water is exceedingly effective, cheaper, 
simpler, and less dangerous than any of the others. We now 
place the inlay, coated with wax or gutta, in a bottle of cold 
dilute hydrochloric acid, leaving it when possible over night. 
If you are pressed for time, the separating process can be has- 
tened by heating, which will cause disintegration of the mold 
in a Short time. A chimney should be used to carry off the 
fumes. Even with this weak Solution of hydrochloric acid, it 
is important that the inlay be covered with melted wax or the 
gutta Solution before immersing it, otherwise it will be found 
that this weak Solution has acted on the porcelain and destroyed 
its luster,* 

' ^ Tlie inlay is now cleaned with small burrs, and brnshes 
dipped in a Solution of Bonsit to remove any trace of foreign 
material f rom its surf ace. The inlay is now ready to set. ' ' 

The process of casting porcelain in a vacuum machine was 
successfully accomplished by Dr. F. S. Weiden. In this process, 
the restoration is first made in wax, just as in the cast gold 
inlay ; this wax inlay is then invested in a clear white ref ractory 
Compound, the wax is burned out and the porcelain fused in 
the crucible of the flask; when the mass is liquid, the valve is 
opened and the porcelain is sucked into the mold. It is ad- 
visable to keep playing the flame upon the soft mass to better 
fill the entire mold. The process never became populär and is 
now practically obsolete. Further elaboration of this method 
may be found in September, 1911, issue of the Dental Items of 
Interest. 

Dr. Stanly Towle, of Fall River, Mass., takes an impression 
of the cavity for which he is to make a porcelain. He varnishes 
this impression and then runs a model in inlay wax. He next 
suspends this model in hydrochloric acid (it seems to the author 
that hydrofluoric acid should be used) and dissolves the cement. 
The wax model is now cast in pure gold. He thus gets a re- 
production of the cavity in pure gold in which he now bakes 
his inlay. 

*I can not conceive any advantage in casting the inlay with wax or a Solution of gutta it 
we are going to subjcct the acid medium to heat. 
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There are some advantages and numerous disadvantages in 
this method. The advantages are the perfect unswaged matrix, 
the practically obliterated cement line, the ease with which the 
matrix may be handled without distorting it, and the eonven- 
ience of the patient. 

The disadvantages may be enumerated as foUows: 

The frequent checking of the porcelain which comes from 
the different eoefficient of expansion and contraction existing 
between gold and porcelain. 

The difficulty of seating the inlay when completed, which 
may be obviated by grinding that part of the inlay which enters 
the cavity first, but which at best is an empirical procedura. 
The necessity for chemically removing the matrix, which proc- 
ess consumes a great deal of time and involves the handling 
of powerful acids, the fumes of which are very unpleasant, and 
finally that the method entails a sacrifiae of time which is not 
justified, at least in my opinion, by the results obtained, the 
latter not being sufficiently superior to those obtained by the 
use of a very thin matrix material such as 1/2,500 foil of plat- 
inum. 

For further and more comprehensive elucidation of the 
porcelain problems that the practitioner may have to face, I 
am pleased to refer to Byram's ''Principles and Practice of 
Filling Teeth with Porcelain," adding only my own chapter 
on the coloring problem of this phase of our work. 



CHAPTER XXII 

ENDOCKINODONTIA, OR THE DUCTI.ESS GLANDS— 
THEIR EXPRESSION IN THE HUMAN MOUTH 

There are many people who are perfectly well; their daily 
life is often one of intense physical and mental activity, and yet 
they rarely, if ever, require therapeutics or mechanical attention. 
There are others who are miserably ill, mentally and physically, 
their daily life is one of continued attempt to guard against fur- 
ther encroaehment by disease. They are continually under the 
care of some one ministering to some of their ailments success- 
fully or otherwise. Some people for a period of time are per- 
fectly well, then, for some obscure, and to most observers, un- 
accountable, reason, sicken or fall seriously ill, to recover in the 
same obscure and unaccountable manner and continue to live and 
to work, without further interference from disease, for their 
allotted number of vears. 

In corollary with the above, there are many people whose 
dental apparatus is in perfect balance, mechanically expressed, 
in perfect occlusion, who never require any dental interference; 
still others whose teeth were in imperfect condition, as expressed 
in malocclusion, have had them placed in balance, and subse- 
quently require an incessant amount of dental interference to 
keep on repairing and replacing parts of the continually break- 
ing down apparatus. Some people never pay any attention to 
the cleanliness or the environment of their teeth, and yet they 
never need to, nor do they seek dental interference for the allevia- 
tion of any dental disorder. There are others who are con- 
stantly having their teeth cleaned, their roots scraped and their 
gums scoured, and still their teeth continue to present new cavi- 
ties, new breakdowns, new dystrophies. 

Manifestly, the correction of bodily health and tooth health 
is not clearly understood. 

Many physicians, many surgeons, many dentists will readily 
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admit the truth of the foregoing and attest to the Statement ti 
they are and havc been constantly on the alert for some thi 
some truth, the understanding of which would enable them 
more effectively handle and effaco bodily disorders. 

May it not justly be said, right here, that the cause of mt 
ical and dental ineffective ministrations has been due fo 1 
Classification of cases of patients in the aggregate ander t 
heading of certain diseases, when we should have devoted o 
attention to the close study of the individuai Constitution 
each patient, and so leam to treat an aggregate malady in i 
individualized way. 

It is a faet that the sanie disease will express itself diffe 
ently in different individuals, and yet, if we take up our wor] 
on therapeutics, we shall find a woeful lack of individualizatic 
of cases calling for treatment. 

Under the heading of "Pneumonia," the pneumonia : 
treated, under the heading of "Diphtheria," antitoxin is adv< 
cated. Tuberculosis has its prescribed order of treatment, ett 
It is always the disease, almost never the patient. 

"We have become so obsesscd with the pathologie' anatom 
of the case that we fail to recognize the ever reeeding voice o 
(Jod in the individuai, struggling with all the normal that is i: 
him, to overcome the very picture we take as a guide to ou 
treatment. It is so in dentistry, we see the teeth of chÜdrei 
decay, and we either rcniove the teeth and disturb the arch; o 
we fill the teeth which have decayed, and allow the child to gi 
with the predisposition to decay in the Constitution, unrestrictei 
to work its further havoc. 

We see a ease of so-callcd traumatic occlusion and we begi] 
to file and grind the teeth into nioro or less acceptable stres 
rclationship, paying no attention to the particular "ism" ii 
that particular Constitution which caused the arrangement o 
t»'ctli ultimatoly bringing about the traumatism that sont thi 
)iatient to us in search for relief. 

A W()man becomes pregnant, bears and gives birth to i 
cliild, many of her teeth begin to decay, she loses one or two o 
tlicni, during the period of lactation, shc seeks our advice am 
hclp, and we dentists, in almost every iiistance, fill the decayet 
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teeth and replace the lost ones and dismiss her to go through the 
same dental ordeal, should she be called upon, in her relation as 
a wife, to again beeome procreatively active. 

A case of pyorrhea presenting for relief, the patient is 
either pyrocided, vaecinated, scaled, scraped, scalded, rubbed 
and drugged loeally, a f ew teeth are lost, being too f ar gone ; a 
few are filled, not far enough gone; a few are crowned with 
golden caskets and the bill paid, the patient is allowed to go and 
take the pyorrheal potential in his or her Constitution, the attack 
recurs with renewed virulence and renewed destruction. 

Time to change about it seems to me, time to realize that 
we have not been dealing with the fundamental f acts of the cases 
in our treatment of diseases. 

All the bacteriology we know has not enabled us to eliminate 
eflfeetivelv diseases the bacteria of whieh we know best and are 
most familiär with. 

Time to realize and to profit from this realization that there 
are, for example, any number of individuals to whom we could 
feed Sandwiches made up of bread and pneumococci and who 
would be none the worse for the diet. This is equally true 
of all germs, not excepting the most virulent of Streptococci. 

Some people's teeth will not decay in spite of the lack of 
any attention on their part or the dentist's part. 

Some people need but the least exposure to contract all sorts 
of diseases. Some people's teeth decay in spite of all attention. 
Some children never have any infectious diseases, some have all 
sorts of afflictions. 

Wonderful resistance in the apparently immune specimens, 
lowered resistance in the others. Yes, my friends, but what is 
this resistance ? Why are some possessed of it and why not the 
others? Where do they who have it get it, and what do thosc 
who suffer lack, in order to make it? 

Patients have beeome habituated to seek a physican so he 
may see the disease. Physicians should beeome habituated so 
that when they look at and for a disease they should see the 
patient. 

Patients have beeome habituated to go to the dentist so he 
mav look at and after the teeth. 



362 GAST GOLD AND PORCELAIN INLAYS 

Dentists should become habituated so that whenever they 
look at a tooth decayed or healthy, they should see the patient. 

All this does not mean revolution, neither does it mean a 
reactionary prograra, it simply means a broadening of our vision, 
a more comprehensive undcrstanding, and hence a more effective 
Service in our field of endeavor. 

The endoerines are the organs of internal seeretion. 

Endocrinology is the study of the organs of internal secre- 
tions and the study of the functions of these organs. 

Seeretion is a speeialized funetion of certain glands made 
up of highly speeialized epithelial cells (seereting cells) in the 
exercise of which funetion, they take up substances from the 
blood stream and elaborate these substances into products wholly 
at variance in appearance and effect with the substances which 
were taken up, and discharge these products by the avenue of 
special Channels or ducts into various organs of the vegetable, 
animal, or human economy, to effect the physiologic expression 
of these organs. 

Internal seeretion may be defined in the same terms, except 
that there are no special Channels or ducts through which the 
products elaborated by the ductless glands are conveyed to the 
various organs; so that these products may be said to find their 
way into the various parts of the body by directly entering the 
blood stream. 

The products of the ductless glands or glands of internal 
seeretion have been termed hormones from the Greek word, to 
excite. 

Their influence upon the functions of the various organs of 
the body is one of augmentation or excitation and, under some 
circumstances, one of inhibition. 

The potency of these products is practically independent of 
quantity and wholly interdependent as to quality. In this re- 
spect, they are very much akin, if not wholly like enzymes or 
ferments. 

They are in such a fine state of subdivision that they may be 
likened to electroatomic messengers communicating and carry- 
ing Orders or directions or aid from the vegetative centers to 
all parts of the body with which they communicate at all. 
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The most important ductless glands as we know them are, 

first tlie pineal, a small gland situated at the base of the pituitary 
bodv. 

Second, the pituitary body, a very vascular gland, consist- 
ing of an anterior, middle and posterior portion, all situated in 
the sella turcica of the sphenoid bone. It govems periodicity,, 
rhythm, influences growth, nutrition, reproduction, the psychosis^ 
and is influeneed by the thymus, the thyroid, the gonads, and 
the adrenals. 

Third, the thyroid gland and the parathyroid bodies. The 
first consists of two lateral lobes, disposed on either side and in 
front of the larynx and upper three or f our rings of the trachea. 
The parathyroid bodies are arranged on either side of the median: 
line and may be found as low as the seventh tracheal ring. The 
thyroid is a very vascular body of gland tissue, it is supplied 
by the superior and inferior thyroidal arteries, which form a rieh 
anastomosis. The veins are correspondingly free and numerous, 
they are valveless and empty into the jugular and innominate- 
veins. It influences nutrition, growth, reproduction and is pro- 
foundly influeneed by functional and organic disturbances of the- 
alimentary canal and the gonads. 

Fourth, the thymus develops as a paired sac-like divertic- 
ulum of the ventral portion of the third and fourth and possibly^ 
the second pharyngeal cleft. This sac-like beginning of the thy- 
mus is entirely epithelial in structure. It influences metabolism 
in the child, also the thyroid, the pituitary and the gonads, and 
is itself markedly affected by pituitary and adrenal disturbances. 

Fifth, the suprarenal capsules, adrenal bodies, are two 
small, flattened, glandulär bodies located in the back part of the 
abdomen, above and somewhat anteriorly to the upper part of 
each kidney. They consist of a cortical and medullary portion, 
they are exceedingly vascular, with abundant lymph supply. 
The nerve supply is significant, being derived from the solar and 
renal plexuses and getting branches from the phrenic and pneu- 
mogastric nerves. Their important connection with the sympa- 
thetic is today well known. Dr. Joseph Fraenkel terms the 
Sympathie nerve **the frozen adrenal" attempting to convey the 
impression that it is a continuous line, icicle as it were, of pro- 



364 GAST GOLD AND PORCET^AIN INLAYS 

jected adrenal substance. The adrenals play a most important 
part in the development of the being; a tremendous part in the 
mental growth of the being. Virtually, the great center of the 
autonomic nervoiis System, they have been called the abdominal 
brain, they eontrol energy and the decorative scheme in the 
body; they have everything to do with pigmentation, \\^ith oxy- 
genation of the blood ; they influence the thymus, the thy roid, the 
pituitary body and the sexual organs, and are themselves mark- 
edly affected by thyroidal, pituitary, and gonadial influences. 

Sixth, the gonads, the organs of immortality on the pro- 
creative plane or better, the Instruments whereby man per- 
petuates his species on earth. In children the gonads are mark- 
edly influenced by the thymus, the persistency of which will 
retard adolescence. In children of normal development, the 
thymus goes out at puberty and the thyroid with its regnlating 
and supervising influence comes in. At that time also, the asser- 
tive period of the gonads becoming manifest, they call on the 
adrenals in the male and on the pituitary in the female to set up 
an intercommunicating System of hormonic relations, whieh 
result in a most intimate interdependence, very apparent in the 
female during menstruation, pregnancy, childbirth, and lacta- 
tion, in the male during periods of great physical stress, excita- 
tion or copulation or of Sublimation of the procreative urge into 
intellectual or intuitional poetic expression, in other words dur- 
ing inversion of procreation to crcation. 

The foregoing may be summed up rather crudely as foUows: 

Thymus — Youth. 

Thyroid — Quality and equilibrium. 

Pituitary — Bulk and disposition (psychosis). 

Adrenal — Energy and decoration. 

Gonads — Immortality or procreation. 

Pineal — Intelligence, soul or cosmic relationship ( ? ) . 

The normal, augmented or inhibited activity of one or more 
or all of these glands is manif ested in diverse ways in the human, 
dental apparatus, and it is to the recognition and the study of 
these manifestations, that I have given the name of Endocrino- 
dontia. 

The thymotrop, the thyrotrop, the pituitotrop, the adreno- 
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trop and the gonadotrop are names or designations appeuded to 
individuals who exhibit in their makeup, a preponderance of 
thjTüic, thyroidal, pituitary, adrenal, or gonadial influences, as 
the case mav be. 

Dr. D. M. Kaplan, the director of the laboratories at the 
Neurological Institute of New York, published an artiele in 
Endocrinology, April, 1917. He called this artiele ''An Endo- 
erine Interpretation of the Dental Apparatns. ' ' 

The Quotation of this artiele in füll will be illuminating, 
particularly sinee I wish to point out what appear to me to be 
some slight errors in his coneeption and nomenclature. 



*'There is not the least doubt that the glands producing 
internal secretions exert an influenee upon the exterior of the 
individual. Although the uninitiated still may consider cer- 
tain individual peculiarities as accidental, the endocrinologist 
knows which organ, or organs, were instrumental in the produc- 
tion of these seemingly accidental phenomena. To ascribe a 
certain bodily appearance to accident is a confession of igno- 
rance, which, however, is becoming less frequent the more one 
studies the mvstic forces of the endocrines. The studv of their 
functions can not be severed from the study of these glands, so 
much so, that one may justly call this specialty an investiga- 
tion of the ' compensatory dynamics of the endocrines in health 
and disease.' 

'*To understand the compensatory workings of the endo- 
crines is to know 'internal secretions;' and to be able to translate 
it into terms of physiology and pathology is to know how to 
handle your patient from an endocrine point of view. There are 
many extemal manifestations resulting from the work of the 
endocrines that have been carefully studied, many that are only 
superficially known, and still more to be discovered in the 
future. To the endocrinologist a pigmented mole is not an acci- 
dent, nor the mustached f emale of twenty-five, nor the soft pulse 
at eighty, nor the high blood pressure at thirty, nor the enlarged, 
noninfected tonsil. It is the why and wherefore of a peculiarity 
that is the constant question before the endocrinologist, and 
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verj^ often the answer is radically opposed to orthodox allopathic 
thought. Therefore the uninitiated may be perplexed by the 
stand taken by the student of compensatory dynamics, who 
argues against the reduction of a high blood pressure in a cer- 
tain patient, or the removal of the tonsils in another, and yet he 
may offer very sound reasons for both conclusions. 

* ' In his endeavor to arrive at the truth, the student of ' com- 
pensatory dynamics' takes into consideration the fact that cer- 
tain infections have an affinity or, as I have designated it, a 
*tropism' for certain glands with internal secretion. For in- 
stance, it is known to all that mumps is an infections disease 
that often attacks the gonads. It has been noted that diphtheria 
and t>T)hoid have a tendency to cripple the adrenals, so that 
mumps is known as a gonadotropic infections disease, while 
diphtheria is an adrenotropic. 

**There is also a definite tropism between endocrine disturb- 
ances and the dental apparatus. Ewan Waller, of Birmingham, 
England, has very definitely associated the teeth in children 
with the thyroid function. It seems that the glands with inter- 
nal secretions play an important role not only in the structural, 
but also in the physiochemical economy of the individual. A 
great number of the unclassified subjective disturbances formerly 
designated as neurasthenia, neurosis, or hysteria, and lately as 
vagotonia, can be more justly ascribed to an aberration or a 
disturbance in the compensatory dynamics of the endocrines. 
The thorough investigator of the Constitution of an individual in 
health or disease takes into account the phenomena not only as 
pictured in our books on diagnosis, but also the time of day or 
night, the amelioration or intensification of Symptoms in the 
evening, its involvement of the right or left side of the body 
and he differentiates whore the same complaint appears in the 
juvenile, adult, or senile individual. 

**There are a great many points dismissed by the uninitiated 
as insignificant, wliich the endocrinologist employs to advantage 
in building up a picture of disturbed equilibrium in a patient. 
The peculiarities of the dental apparatus is one of them. 

**Thykodontia. — It is a fairlv well-established fact that 
the calcium metabolism is governed chiefly by the thyroid ap- 
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paratus, and secondarily, by the rest of the endocrines. The 
alkalinity of the saliva to a certain extent depends upon calcium 
salts. It is to be seen how a disturbed endocrine equilibrium 
could bring about dental decay by a disturbance in the calcium 
metabolism balance, particularly in children who depend upon 
their thvroid and thvmus more than the adult and senile. The 
calcium being deficient, the acids from food decomposition are 
not neutralized, and the dentine consequently suffers, this being 
one of the stages in the complete breaking down of the tooth. In 
children particularly, a well-balanced thyroid and sound teeth 
go together. If the thyroid is not perf orming its duties properly, 
the tooth to suffer first is the molar. The submaxillary saliva is 
Said to be r icher in calcium than the parotid, and in view of the 
fact that the molars lie behind the duct, their supply of immuniz- 
ing saliva is less than the front teeth, and hence, in case of cal- 
cium deficiency, they succumb first. This is manifestly apparent 
in the longer life of the lower front teeth as compared with the 
Upper, the latter not having the constant salivary bath enjoyed 
by the lower teeth. This is very characteristically displayed by 
the woman with an exhausted thyroid, due to repeated preg- 
nancies, who invariably loses her upper incisors. Of course in 
such women the other endocrines enter into the mechanism con- 
ducive to dental loss. 

''To Start with, thyroid teeth are distinguished by their 
slender frame, they are thinner, more transparent, and graceful, 
and their color tends toward a bluish gray white. Children and 
married women with such teeth can be saved a great deal of 
dental trouble bv the discreet and timelv administration of 
thyroid extract. The frequency of the therapeutic display de- 
pends entirely upon the case and the acumen of the physician. 

**In the multipara the dental Situation from an endocrine 
point of view is only partly thyroidal. The interplay and com- 
pensatory work of all of them are necessary to help her through 
this Physiologie symbiosis. If the woman is deficient in any of 
the endocrines, she will display not only dental changes, but all 
kinds of other objective and subjective manifestations depending 
upon the glands or gland involved. The falling out of the upper 
incisors independent of decay, bears a distinct pituitary stamp, 
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and one may say that the maxillary sockets becoine too large in 
some pregnant women, and that the root is not firmly implanted 
in such a jaw, at this episode of partial transient physiologic 
acromogaly. It is the duty of the discerning physician, as well 
as the dentist, to guard against irreparable loss, disfigurement 
and suffering of patients by a timely use of thyroid extract in 
cases of dental caries or late eruption, as well as in gestations 
that promise injury to the teeth. 

^^PiTuiTODONTiA. — Many individuals who are free from 
complaints that would compel them to seek a physician 's advice, 
are the possessors of teeth characteristic of the acromegalic. 
The owners of such teeth need not develop acromegaly, never- 
theless they must be regarded as potentially pituitary. Chronic 
frontal headaches and the slightest limitation in the temporal 
Visual fields, require very earnest attention and extremely judi- 
cious endocrine therapy, for at such a stage one might hold out 
some hope of def erring the advent of the f uU-fledged acromegalic 
picture. Increase in size of the acral parts is the chief objeetive 
sign of this disease and the pituitary is the gland responsible for 
its appearance. 

*'It must not be forgotten, however, that not only an in- 
crease, but also a very marked diminution in size, belong to the 
activity of the pituitary gland; so that giant and pigmy are endo- 
crinologically related. The same applies to the teeth. The 
average pituitary dental arrangement shows large Square teeth ; 
oftener than not the upper middle incisors are spaeed 
(trema) and the rest of the teeth may share in their Separa- 
tion, stopping at the bicuspids. On the other hand, marked over- 
crowding is a feature which also belongs to the department of 
hypophysial activity, so that one is frequently confronted with 
a Situation requiring great care in endocrine interpretation. 
The gestating female has been referred to before, but it must be 
reiterated, that the falling out of the incisors, particularly the 
lateral one, has a double meaning. At present let us not forget 
that the middle upper incisors are preeminently the teeth closely 
associated with direct primary pituitary function. This does not 
signify that the individual has a pituitary abnormality incom- 
patible with perfeet liealth; it may show itself in anybody with 
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accepted hypophysial markings, such as being very tall or very 
Short, having a very large head, particularly in the frontal part, 
or manifesting a tendency to adiposity in the young or adult, 
with or without hypogenitalism. It may accompany the feminine 
type of man who shows his abnormality in his teeth only, and his 
sexual anomaly in his psychoanalysis. 

^ ^ GoNADODONTiA. — Individuals with a gonadotropism may 
give in their history an attack of mumps during childhood. 
Close relationship between this contagious disease and the gen- 
ital glands is established by the frequent involvement of the 
ovary or testis in a complicating inflammatory reaction. It is 
not neeessary that the individual previously having had mumps 
should present earmarks of a definite gonad disease, he may yet 
show them in the future or not at all. This depends entirely 
upon the compensatory work of the rest of the endoerines. 

**In all endocrine manifestations not only the soma, but 
also the psyche is influenced. Besides these psyehic attributes 
most of them show definite somatic stigmata, of course not all 
of them, the exceptions here as elsewhere serving to establish 
the rule. 

In the gonadotropie individual the dental apparatus carries 
a very striking earmark of the tropism. If the middle upper 
incisors carry a message from the pituitary, the lateral upper 
incisors certainly do the same from the gonads. So that when 
the gonads are teratologically ah ovo definitely abnormal, one is 
sure to find some abnormality in the upper lateral incisors. The 
relationship, if any, is a crossed one, so that the right upper 
lateral incisor may point to the left testis or ovary, and vice 
versa. 

* * It is also to be noted that the greater the deviations from 
normal, the more definite the markings in the dental department, 
so much so, that the lateral incisors, as a result of a marked 
gonad def ect, may not have erupted at all. Such a dental Situa- 
tion is rare indeed, so is also the clinical condition presented by 
the patient who has it. Here is a Situation that the gynecologist 
could profit by, and the surgeon add another sign to the sig- 
nificance of right-sided abdominal pain. Such a pain is usually 
ovarian, when the left upper lateral incisor is faultily im- 
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planted, showing the mesial edge of the tooth anteriorly, and 
protruding in front of the middle incisor. The teeth presumed 
to be connected with the gonads (upper lateral incisors) carry 
the stamp of ovarian or testicular abnormality in their size, shape 
or implantation. 

'*The ovary should always be suspected where pelvic pain 
is manifested in a patient whose lateral incisors are abnormal. 
In the male, small stumpy laterals bespeak sexual impotence on a 
physical basis, many gonorrheas, prostatic insufficiency, and 
chronic strictures. In such an individual one mav obtain the 
history of muraps, and if he had a rightsided Orchitis or epididy- 
mitis, more often than not his left upper lateral incisor will be 
differing from the normal, taking his entire dental apparatus on 
the Standard of comparison. 

'*0n rare occasions the compensatory work of the other 
endocrines is so well adjusted that the dental anomaly is obliter- 
ated, and gives no clue to the existing gonadopathy. .There are, 
however, other external signs from an endocrine point of view 
that would direct attention to the existing state of affairs. As 
the dental apparatus is the subject of this paper, the other signs 
will not be discussed. 

*^ There is a dangerous tendency araong endocrinologists to 
designate with peremptory preeision that this or that organ is 
involved, and is responsible for the endocrine picture. Very 
often the external manifestations are caused by another gland 
whose functions it may be to bring about phenomena on the sur- 
face of the patient, such as, for instance, the adrenal System; and 
some students may be carried away by this easily demonstrable, 
superficial appearance, and be led to assign to the objective find- 
ings the place of first importance; whereas, the adrenals have 
simply acted in response to a call from some other gland. The 
gonads ahvays require adrenal help in performing their work, 
and when tliey do not come up to the physiologic requirement, 
be this in the form of under- or overactivity, the adrenals are 
then called upon for additional assistance, resulting, secondarily 
only, in manifestations appearing on the skin, mucous mem- 
branes, liair, etc. The primary, ab ovo, Situation can be read 
fi'om the teeth and the gland responsible for the trouble more 
often than not, can be unerringly named and proper therapy sug- 
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gested. It is remarkable how readily the patient responds when 
the proper drug is prescribed, but here, as elsewhere, the f utility 
of attempting replacement therapy in some cases must be 
thoroughly gauged. 

* * A young woman suff ering f rom the torture resulting f rom 
a complete oophorectomy can not be benefited much by ovarian 
extracts, be it the whole gland or the luteal portion. In some 
cases one must be able to read intelligently the symptomatology, 
and curb as much as possible the pituitary compensation, for in 
such cases, this is the gland that may be causing much of the 
subjective discomfort. If the pituitary, however, is not capable 
of compensation, or is only partly able to assist, the adrenal and 
thyroid Systems are employed to overcome the deficiency. De- 
pending upon the fitness of these glands one will have a predomi- 
nating adrenal or thyroid symptomatology. Therapeutic success 
depends entirely upon our ability to recognize the vicarious 
execution of functions by glands with a different purpose. 

' ' Adrexodoxtia. — It is to be eonceded that the ability to 
perform better work requires better tools. In biology this is 
everj-Avhere evident. From times immemorial the longer and 
sharper tooth was part of the outfit of the pithecanthropus, 
whose survival was assured. Such a specimen was perhaps also 
the hairiest of the tribe. As time advanced and the necessity for 
using the teeth in offensive and defensive existence became 
secondary to the special development of the thumb and hands, 
the Chief fighting teeth, the canines, became shorter, and in some 
very peaceful members of our semisimian ancestors, also less 
Sharp. With the greater use of the hand came the perfection 
of that part of the brain that serves as the storehouse for memo- 
ries. These memories became the heritage of the future man, 
and with the greater specialization of the hand, the teeth were 
gradually discarded as weapons of defense and offense. The 
emotions in the state of offensive rage still cause the display of 
them, altliough one does not use them. 

**Vasomotor force and the tone of muscles depends upon 
the proper work of the adrenals. Only when these glands work 
better tlian the others, is it possible to think of the enduring 
prizefighter. When the pituitary is equally well adjusted, one 
has the lieavy weight champion type. But tlie ability to scrap. 



372 CAST GOLD AND PORCELAIN INLAYS 

whether curbed by education or environment, or not, is iiidelibly 
markod in thft eanines. As oiie of our ancestors Avoiild have 
learned by experience that his short and blunt canine was no 
great weapon in a fight and would have become the ehanipion of 
peace instead of conflict, so also the present man pref ers disere- 
tion to valor because of his inadequate adrenal endowment or, as 
one may term it, lack of biologic equipment f or strif e. Whether 
man or woman, both show in a long sharp canine an atavistic 
remnant of a bellicose progenitor, and upon proper provoeation 
justify the above contention. 

''Very often the large and sharp canine in a wonian be- 
speaks the aggressive agitator, public Speaker, or militant Suf- 
fragette. Some of these women studied from the point of view 
of biologic balance possess other endocrine markings, sho\%4ng 
that tliev are not women to the füll extent that nature intended 
the average woman to be. The woman whose skin is rough, who 
finds pleasure in curbing wild horses, who cares not for the 
duties of liome life, and who is an expert administrator (pur- 
posely nsing the masculine) must give np a certain amount of 
natural feminism in order to be able to enjoy and accomplish 
the above things. Very often with such traits goes a masculine 
band, a mustached lip, a large-pointed canine, and a deficient 
gonadodont. The sexual psychopath could be detected by a 
study of his dental apparatus, and the endocrine therapist might 
supply the glandulär extract that would give a more natural 
trend to the twisted psyche of its possessor. 

*'The spinster who truly rejoices in her single blessedness 
does not do so from choice, but rather from her innate prompt- 
ings. Being less of a woman than her well-balanced sister, she 
does not require the society of a man, and frequently shows her 
genuine distaste for such Company by an appropriate remark. 
In her pursuits she wants to dominate and frequently fiUs Avith 
credit a position requiring great virility. She abhors the eve- 
ning gown, and wears clothes of a masculine type, low heels, no 
corsets, side pockets, collar, and tie. 

^'The male counterpart with short, stumpy and duU eanines 
gives up some of his primordial male aggressiveness, and be- 
comes the Jacob instead of the hairv Esau. The kitchen is his 
place, he can sing in high notes, never a basso, and lias the great- 
est inward storms when the tinie comes for him to propose mar- 
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riage to his lieart 's choico. Such a man Stands a poor chance of 
being accepted by a girl well balanced from an endocrine stand- 
point. It is the one who will not enlist to help defend his coun- 
try, but will offer a thousand and one reasons why he should not 
fight, that war is a reversion to barbaric times, etc. Such men 
are afraid that a gun might go off, and in business are equally 
nonprogressive. The eternal clerk, messenger boy, cook, and 
other nonprogressive occupations are theirs. Endurance, pro- 
gressiveness, discovery go band in band with an endocrine Sys- 
tem that is perfect, and a canine tooth that fears not to face 
antagonism in any shape or form. 

**The adrenodont in its structure gives us a clue to the ad- 
renal balance of the individual. There is another characteristic 
of the adrenal tooth, the color. The grinding surf ace of such teeth 
shows a marked reddish brown coloration (Chayes), and although 
softer in texture than the thyroid or pituitary variety, they 
have a greater degree of endurance (Chayes). Here again is 
a hint of the ability of adrenal secretion to protect. Old men or 
women will show short teeth still in a very good state of preser- 
vation and most f reely marked with this reddish brown pigment. 
Yoimger people with such teeth can be assured of their lasting 
character, and it is astonishing to note how some of them reihain 
intact regardless of the lack of care and the thick wall of tartar 
that surrounds them. Age or the ability to grow^ old goes band 
in band with proper adrenal work, of course with the assistance 
of the other endocrines ; and so adrenal markings in the form of 
pigment insure not only the life of the tooth but also its posses- 
sor. Individuais who become patients on account of improper 
adrenal work may show this peculiarity in their teeth also, the 
marking here indicating the gland affected as well as suggesting 
the proper therapeutic course to pursue. 

**Thymodoxtia. — The tooth of the babj^ is bluish porcelain, 
thin at the grinding edge, and translucent in that part. The 
tooth in some children shows a tendency to scalloping at the 
grinding edge. This trait may outlast the baby and in rare 
occasions be found in the adult. The other infantile character- 
istics may go with it such as a red cheek, an excellent digesticm 
and a tendency to diarrheas. The finding of such teeth in the 
adult points to the youth of the individual, regardless of years. 
In this persistence of juvenile chartt' qie must always 
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weigh the componsation offered by the other glands ^vith in- 
ternal secretion. 

*'The purpose of this communication will have been accom- 
plished if the physician and dentist will begin to seo in the dental 
apparatus a greater purpose than the sole function of niastica- 
tion. When fuUy studied upon lines suggested above, a volume 
of facts will bc discovered that heretofore mav have nianv times 
l)eon entirolv overlooked." 



Dr. Kaplan calls tlie entire dnctless gland expression as 
observed in various individuals ''compensatory d\Tiamies:'' I 
feel that this term will be misleading. The action of these 
glands, particnlarly tho adrenals, the thyroid, and the pitiiitary 
is dynamic to l)e sure, but not compensatory in the tnie sense 
of the Word. If they were compensatory, surgeons might, with 
impunity, reniove any one of these glands and expect the other 
one or two of theni to assume the fnnetion of the one removed. 

We know that this does not take place. As a matter of faet, 
the remaining glands will be much disturbed in their expression 
of function. 

So close is the interdependence of these glands in their 
function, that not one may be. hurt or tampered with, without 
immediately calling forth resentment in the others. 

But interdependence of dynamic expression is not now and 
never can be compensatory dynamics, and Dr. Joseph Fraenkel 
and his associates, to whom most of us owe our correct Informa- 
tion on the subject of ductless gland activity, their physiology 
and function, and their therapeutic use and value, never meant 
to, and never did, to me at least, convey the Information or im- 
pression that they were compensatory in the sense in Avhich Dr. 
Kaplan seems to conceive them to be. 

Dr. Kaplan is correct in attributing to the ductless gland 
chain a marked influence upon the dental apparatus, its forma- 
tion as to position and quality, hence resistance to destruction 
bv decav. It is well established, beyond the necessity for für- 
ther vague experimentation, that the breaking Ao\\ii of dental 
tis8U(»s to wit, teeth and environs, may be modified if not alto- 
gether, at least, to some considerable extent by ductless gland 
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therapy. I called the attention of the profession to this subject 
about two and one-half years ago in my thesis on the functions 
of the teeth. 

Dr. Kaplan is again hasty in his nomenclature. There is 
no such thing as thyrodontia or pituitodontia or adrenodontia, 
etc., any more than we could improvise a science of pneiimo- 
dontia or intestinodontia ; a happier name f or his article would 
have been * ' Endocrinodontia, " becauso such a name would have 
covered the subject. 

His remarks regarding the influence of the gonads upon the 
Position of the laterals in the superior maxillae is correct, but 
that this influence is a crossed one has not been borne out in all 
experiences, also it must be remembered that this influence is 
not a direct one but is exerted through the pituitary. 

Thyroidal teeth are long, well-rounded, bell-shaped, and of 
a beautiful bluish white texture shading into yellow at the 
cervical margin. 

Pituitary teeth are short or long, not so bell-shaped, more 
or less square-shaped anteriors are the rule, yellowish gray 
in color. 

Adrenal or so-called adrenal teeth are small bell-shaped 
Organs rapidly yielding to attritional wear, occlusal surfaces 
show reddish stains, they resist decay remarkably well, are 
yellowish white in color, quite yellow at the cervical margin. 
Erosion of teeth at cervical portions is, to my mind, an adrenal 
phenomenon and manifests itself in rnany cases which are 
potentially neoplasmic. The same is true of teeth which seem 
to possess an inherent principle of immunity. 

Thymic teeth may be thyroidal or pituitary in character 
with the addition of scalloped, fan-shaped occlusal or incisal 
surfaces. They are very translucent and of a milk\^ white or 
bluish white color. 

May we not conclude f rom all the f oregoing that : 

When a little child presents himself to us and the little one 's 
teeth are in malrelation to one another, we ought to know how 
to correct this Situation without harnessing this little masticat- 
ing apparatus in all «orts of unspeakable and distressing ap- 
pliances, furthermore, we ought to realize that this very malre- 
lation of the teeth. is an expression of a constitutional state to 
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be ministered to, not by irritating the stnictures in the month, 
but by gently recalling to its proper sphere of activity and 
super^-ision, the delinquent part of the mechanism, the tempo- 
rary aberration of which caused the malrelation — a thymopitu- 
itarv State. 

When a little one whose teeth decay readily, despite all 
attention to hygiene, presents himself to us for our attention 
and aid, we should so minister to the potential man or woman 
in it as to reeall to its proper sphere of activity and supervision, 
the delinquent part of the mechanism, the temporary aberration 
of which caused the dystrophy — a thymothyroidal state. 

When a little patient whose posterior teeth are in malrela- 
tion and show reddish stains on the occlusal surfaces, presents 
himself to us for attention, we should be able to recognize an 
expression of a thymopituitoadrenal stress and so minister to 
the little one as to reeall to their proper sphere of activity and 
supervision the delinquent parts of the mechanism, the tem- 
porary aberration of which caused the dystrophy. 

When a little patient whose teeth in the premaxillary region 
of the maxillje are in malrelation presents himself, we should 
recognize this as a prenatal pituitary state and so minister to 
the little one as to reeall into proper sphere of activity and 
supervision, the delinquent part of the mechanism responsible 
for the particular expression. 

AMien a little patient whose lower anterior teeth are in mal- 
relation, presents himself, we should recognize this as a post- 
natal pituitary state and so minister to the little one as to reeall 
to harmonious interplay the delinquent part of the mechanism, 
answerable for the particular expression. 

A little child who presents himself with his upper laterals 
in torsion, is possessed of some gonadial disbalance, indicating, 
perhaps, a senile gonadial apparatus, a prenatal pituito- 
gonadial state and should be so treated as to reeall, if possible 
to proper sphere of activity and supervision, that part of the 
mechanism, answerable for the particular expression. 

These few paragraplis may be summed up in the follo^Wng 
sentences : 

First, dentition as to time, is a thjTuopituitary fimction. 
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Second, dentition as to position, is a thymopituitary and 
gonado-pituitary function. 

Third, dentition as to quality is a thyropituitary function. 

Fourtli, dentition as to resistance is a thyroadrenal 
function. 

It foUows from this that the first permanent molar erupts 
in normal position in the upper arcli when the thymothyroidal 
apparatus is in balance and when there is no prenatal pituitary 
disturbance. 

It erupts in normal position in the lower arch when the 
thymothyroidal apparatus is in balance and when there is no 
postnatal pituitary disturbance before six years of äge. The 
above holds true in sequence mentioned f or the upper and lower 
temporary set of teeth. 

The bicuspids and second permanent molars and cuspids 
are most often in malrelation in females, because they erupt 
at a time of or immediately after puberty or at a period when 
the pituitary is called upon to adjust itself to and to interplay 
with the awakened gonadial apparatus, a critical time in the 
life of a female individual. The same holds true in a male per- 
son but to a lesser degree. 

The torsion of the permanent laterals indicates an anomaly 
of the Uterus as to position or some ovarian difficulty in the 
female and some testicular disturbance in* the male. AMien the 
torsion is very decided in the latter, one may safely assume the 
presence of a varicocele in the patient. 

If the permanent cuspids are forced out of position by 
apparent lack of space, they point in females to ovarian dis- 
turbances such as cysts, fibroids, etc. In males they are an 
indication of recurrent obscure pains in the lower abdominal 
region with sensitive areas in the region of the groins. 

If these cuspids are markedly prehensile in formation, thoy 
indicate an abundance of the sexual urge as mentioned in a 
previous chapter of the book. 

Individuais whose teeth suflfer from erosion at the cervical 
margins and upon the labial surfaces and which present an 
enamel surface which is highly polished and of a greenish white 
hue bid fair to be candidates for neoplasms, particularlv so 
when red-haired. 
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The spacing of the anterior upper teeth is a pitiiitary sig- 
naturo and ofton teils a story of headaches, constipation, and 
otlier ^astric disturbances. 

Teeth, which have undergone marked change in niacro- 
gcopic appearanee due to attrition, invariably teil, in dark peo- 
ple, a story of fre(»dom from infectious diseases, outside of 
perhaps measles and diphtheria or whooping cough, but also 
point to the predisposition of the person to disturbances of a 
circulatory nature and afflictions of the lower portion of the 
large intestines. 

We see cases of mature age which present teeth of marked 
youthful appearance. We call them thymic teeth and they teil 
a story of a pituitary and gonadial battle against a powerfully 
cntrenehed thynius, resulting in a compromise, definitely ex- 
pressed in an ocelusal relation between upper and lower teeth 
which permits of the Virtual perpetuation of the incisal and 
ocelusal surfaces characteristic of children's teeth. 

I am convincod that a deep study of the endocrines and a 
careful therapeutic application of them, would, to a great extent, 
if not altogether, eliminate the endless dystrophies manifesting 
themselves in the oral cavity; and thus ob\aate the call for a 
great number of tedious, and for patients, ver>- painful 
Operations. 

I appreciate the fact that many will read this chapter w4th 
great skepticism, and I can readily understand why this will 
be so; but I would ask these readers to abide in faith and 
read sonie of the l)0()ks to be rocommended and then carefuUy 
observe thoir patients, question them at length and so learn 
from their own daily practice to understand the wonderful in- 
terdepend(Mico which exists betAveen the endocrines and the den- 
tal apparatus and how perfectly they express themselves in the 
size, texture, quality, and position of the teeth and their euA^- 
ronment. 

The Creative Force at Work 

In the acconipanying diagram (Fig. 372) two triangles are 
Seen superimposed one upon the other, making a six-pointed 
Star the Protector of David. It represents the conception I 
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have of the Universal Spirit or Mind or Soul working upon 
itself and expanding in consciousness from within outward, so 
that it begins to manifest itself in various ways on different 
planes (creation). 

The fact that these triangles are so placed that one presents 
with its apex dowTiward and the other with the apex upward, 
will mean much to those who have studied oceultism and are 
familiär with the literature on symbolism. 




Fig. 372. 



We see here the large A in the center of the illustration. 
In the apieal portion of the A we see an S to represent the Sun, 
the energizer, the father, he, who with his warmth, animates the 
Universe. Directly above, we see the point of the star marked 
PP representing the pituitary beneath which rests the pineal. 
Within this point of the star, the M represents the Moon with its 
psychic significanee to man. 



Tjur >.*.jr '.?L ran- xzc«»^ >rr natri*»! J r«^'r««^t^ xbe thyroid 



•r-"-> of ; •-*:: r ^«i^y- ^—-^ r r,f "■'^^ Tm- F witiiin this point 
r^pr-^-**^.v •_-..- T^r-rt^'A-r kii;r*i->ci. -rv^ci a« tfce R in the opposite 
f^/lr.^ r-pr •>*•<.*> ti- riiirfrral ki!iz*>>m whh h« fiiw-ly-divided 
hilWifr-^A.^ ttzyi fri.^T z^hj^nl partkfe l^j^tinz in the ether. This 
I' repr<ri^:-*-r-jr rr.-^ üfjrsr^r^ 2Ltjd tr«^*^ and leaves upon the trees 
i* ?^yfr,^A>i:'^r of «rT^r-re^urrinz youth. 

Th^ tTo jß^Azr^s Wow. the right and left A represent the 
a/J renal tj^yiies or enerey made manifest on the hnman plane. 
The Fl"- mithin these point« represent the waters of the earth. 

And finally, the point below marked G for gonads, express- 
ing irnrnortalit}' on the procreative plane. The E within this 
p^/int repr^^ent« earth or the place where man mast reaeh a 
certain >tage in hi> unfoldment in order to be worthy of his 
Creator. 

Plea.se note the nurnber of intercommunicating lines along 
whieh jrnpul.«es or honnones or whatever we may choose to call 
thern rnav travel. 

If we now look upon the large central A as the heart of man, 
we «hall liave a picture of him as the microcosm within the 
Trriiv<*r.se and we may note how the adrenal, the pituitary, the 
pirieal, tho thyroid, the thymus, and the gonads all have their 
lieart valency and how conversely the heart presents its radiant 
inipul.ses inipartially to all of them. 

TIk» vast influence of these glands may be further graph- 
ically illustrated by lines or arrows going from the six points 
of i\w star to all parts of the body. Such as skin, hair, teeth, 
iimscles, ligamcnts, lungs, liver, bowels, eyes, ears, nose, throat, 
Ihat is, j)harynx, larynx, tonsils, etc. 

The nc^twork is so vast and the interdependence so inti- 
mat(» that it would require a volume of considerable size to 
c()V(»r tho subjeet. 

I want to again exprcss my sincere Obligation to those who 
bcforc mo havo worked in this field, and my keen appreciation of 
tluMr cfTorls. If I have oniitted giving any one their due credit 
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for any Quotation or Illustration, I herewith acknowledge my 
debt. 

To all wlio would delve more deeply into the various sub- 
jeets treated, I would earnestly recommend the books enumer- 
ated below. 
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F.R.C.P. 
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M.R., CS., L.R., C.P. 
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Blair Bell, B.S., M.D. 
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M.R.C.P. 
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Thyroid Insüfficiency in General Practice. By J. Parlane Granger, F.B.C.8. 
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Vagotonia. By Eppinger and Hess, monograph series No. 20, published by Ncrvoua 
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Absorption, of light, 308 

Acid cup for hydrofluoric acid, 210 

Action, coordinate, mental and physical, 

42 
Active reciprocal functions of the teeth, 
general, 58 
special, 59 
Ad renal bodies, 363 
Adrenal teeth, 375 
Adrenodont, 373 
Adrenodontia, 371 
Adrenotrop, 365 
Agitation, period of , in alloying gold and 

platinum, 185 
Alarm clock attached to investment 

mixer, 168, 169 
Alimentary functions, of the teeth, 60 
Allopathie thought, 366 
Alloving gold and platinum, method of, 

183 
Aiterative factor in cavity preparation, 

71 
Alumina, composition of, 163 
Amalgam die, making of the, 148 

use of in making porcelain insert, 
295 
üUings, poorly executed, as a cause of 
multilated occlusal surfaces, 236 
Amber-colored glasses, 184 
Amorphous Silicon, 160 
Anatomie articulator, 246 
Anatomy, tooth, knowledge of^ necessary 

to inlay worker, 152 
Angle of incidence in reflection of light, 

305 
Anglcs of bicuspids, 68 
of cuspids, 67 
of incisor teeth, 65 
of molars, 68 
Anterior teeth, cavity tray for, 144 
of Upper jaw, stress index for, 115 
splinting of, 222 
Articulator, anatomic, 246 
Asbestes, ground, and water paste, 295 
Attrition, a cause of multilation of oc- 
clusal surface, 236 
causes of, 242 
definition of, 242 
effects of, 244 
teeth worn down by, 101 
types of, 265 
Auditorv sense, 26 



Augmentation, 362 

Automatic mixer, 167, 168, 170 

Automatic wax warmer, 131, 132 



Badger brush, 169 
Baly, 310 

Bicuspid presenting a complex cavity, 
113 
presenting a Compound disto-occlusal 

cavity, 83 
presenting a mesio-disto-occlusal cavi- 
ty, 87, 91, 111 
presenting a mesio-occlusal cavity, 85, 

89 
presenting a mesio-occluso-distal cavi- 
ty, 344 
presenting simple occlusal cavity, 81 
Bicuspids, angles of, 68 
surfaces of , 68 
stress index for, 81-115 
Bleaching of wax, 127 
Brass cups, 350 
Brewster, Sir David, 303 
Brüte Force, 37 
Buccal cavity in a molar, 99 
Bulk to be added to teeth worn down 

by attrition, 244 
Bunsen burner for drying mold, 174 
Burning out the wax model, 173 
Burnishers, use of, in placing the inlay, 

214 
Burnishing of margins after cementation 

of inlay, 217 
Burnishing the wax inlay, 154 
B>Tam, 323, 325 



Calcium, composition of, 162 
metabolism, 366 

Carbonic acid gas, 356 

Cardioauxiliary functions of the teeth, 
58 

Carving of molar crown, 257 

Carv'ing the wax inlay by the direct 
method, 131 

Cast bases, gold for, 186 

Gast gold complement for a tooth pres- 
enting a mesio-disto-occlusal 
cavity, 120 

Cast gold inlay, 62 («ee also Grold inlays) 
and porcelain for restoration of frac- 
tured lower lateral, 279 
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Cast ßold— Cont'd. 

and porcelain inlay for Compound dis- 

to-occlusal cavitv in biscuspid, 

83 
for mcsio-occlusal cavitv in bucuspid, 

89 
and porcelain inscrt for mesio-labio- 

linguo-incisal deficiency, 289 
in lower cuspid, 281, 283 
method of making, 286, 287 
and synthetic porcelain for mesio-disto- 

labio-incisal deficiency in a cen- 
tral, 291 
restoration of lateral by means of, 

273, 285 
cementation of, 213, 215 
cleansing of, before cementation, 216 
contraindication, 269 
defined, 63 
extensive restorations of occlusal bal- 

ance by means of , 236 
for complex cavity in a bicuspid, 113 

in a molar, 105 
for deficiencv of occlusal third of mo- 
lar, 103 
for a disto-buccal cavity in a molar, 

97 
for disto-occlusal cavity in a molar, 97 
for disto-occluso-buccal ca\nty in a 

molar, 107 
for labio- or bucco-occlusal cavity in 

a molar, 93 
for mesio-disto-occlusal cavity in a bi- 

cuspid, 87, 91, 111 
for mesio-disto-occlusal cavity and 

buccal cavity in a molar, 99 
for mesio-disto-occluso-palatal cavity 

in a molar, 109 
for mesio-occlusal cavity in bicuspid, 

85 
for simple occlusal cavity in bicuspid, 

81 
formulae for, 185 
indirect method of making, 139 
mesio-disto-occlusal, 120 
placing of, in cavity, 213 
polishing the, 213 
splintinjj of loose teeth by means of, 

seating the, 217 
Cast gold inlays for teeth wom down 
bv attrition, 101 
for lingual surfaces of teeth to be 
splinted, 231 
Casting, clennsing of the, in hydrofluoric 
aeid and sodium bicarbonate, 
209 
machines, test for. 205 
of metal under pressure, 197 
of molten metnl into the mold, ma- 
chines employed in, 187 
the molten metal into the mold, 178 



Cavities classified, 74 
Cavity, buccal, in a molar, 99 
cervical, in a molar, 341 
cervical proximal, in a lateral, 341 
complex, in a bicuspid, 113 

in a molar, 105 
Compound disto-occlusal, in a bicuspid, 

83 
disto-buccal, in a molar, 97 
disto-labial, in a central, 338 
disto-occlusal, in a molar, 95, 97, 342, 

343 
disto-occluso-buccal, in molar, 107 
labio-disto-lingual, in a lateral, 339 
labio-occlusal, in a molar, 342 
labio- or bucco-occlusal, in a molar, 

93 

linguo-mesial, in a lateral, 340 
mesio- and disto-proximal, in a cen- 
tral, 293 
mesio-disto-occlusal, 120 
in a bicuspid» 87, 91, 111 
in a molar, 99, 343 
mesio-disto-occluso-palatal, in a molar, 

109 
mesio-occlusal, in a bicuspid, 85, 89 

in a molar, 343 
mesio-occluso-distal. in a bicuspid, 344 
preparation, 65, 76 

for porcelain inlay, 328 
mesio-disto-occlusal, 121 
of floor of a, 114 
selection or election of a case present- 

ing a, 64 
simple occlusal, in bicuspid, 81 
Cement, crystallization of, 217 

mixing of, 216 
Cementation of the inlay, 213, 215 
Central, fractured, restoration of, 271 
left Upper, presenting a mesio-disto- 
labio-incisal deficiency, cast 
gold inlay and sjmthetic porce- 
lain insert for, 291 
right Upper, presenting an eroded and 
pitted labial surface, a mesio- 
and disto-proximal cavity, 293 
presenting mesio-labio-linguo-incisal 
deficiency, 289 
Central nervous system, injury to, due 

to jacket crowns, 293 
Centrifugal casting machines, 188, 189 

force, 188, 189 
Cer\*ical cavity in a molar, 341 
Cervical proximal cavity in a lateral, 341 
Charcoal block with depression to act as 

a crucible, 183 
Chart of prismatic colors, 316, 317 
Chisels for tooth structure cutting, 72 
Chromatic aberration, 304 
Church, A. H., 312 
Clanip and rubber dam, 73 
Classification of functions of teeth, 58 
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Cleansing of the casting in hydroflnoric 
acid and in a soditim biearbon- 
ate bath, 209 
Cleansing the cavitj before oementing 

the inlaj, 216 
Cleveland Dental casting maehiney 198 
Gold fiask, as a preventive of distor- 

tion of the mold, 180 
Color in relation to the porcelain inlay, 
300 
intermediate, 315 

of gold when Silicates are used, 287 
of porcelain, 354 
phenomena of, 302 
Colors, complementary, 318, 319 
harmonj of, 317 
primary, 312 
prismatic, 317 
rainbow, 317 
secondary, 313 
tertiary, 314 
Combining weight of gold, 182 
Compensatory dynamics of the endo- 

crines, 365 
Complementary colors, 318, 319 
Complex cavity, defined, 75 
in a bicuspid, 113 
in a molar, 105 
showing planes, 78 
Composition of wax, 127 
Compound cavity defined, 74 
Compound cavities, preparation of, for 
porcelain, 329 

Compound disto-occlusal cavity in bieus- 

pid, 83 
Compound, formula for, 164 
investment, 158 
refractory, 158 
Compound-carrying trays, method of tak- 

ing impression with, 146 
Construction of splint for restoration of 

occlusal balance in casea of at- 

trition, 245 
Contact lines, 215 
points, 215 
proximal, determination of, between 

molars, 258 
Coordinate action, mental and physical, 

42 
Coordinate mental efforts, factors induc- 

ing, 24 
Copper alloy, use of, in making amalgam 

die, 148 
Copper band for making wax inlay, 136 
Cosmetic functions of the teeth, 58 
Cosmetic reasons for not using gold for 

the inlay, 269 
Creation, 47, 379 
Creative force, 47 
Crown, molar, carving of, 257 
Crystallization of amalgam die, 151 
of cement, 217 



Crystallization — Cont 'd. 

of the mold, 171 
Cuspid, lower, restored by cast gold inlay 
and porcelain insert, 281, 283 
presenting cavity, 297 
Upper right, presenting a prehenso- 
labio-linguo-mesial deficiency, 
399 
Cuspids, angles of, 67 
surfaces of, 67 

D 

David, protector of, 379 

Defensive functions of the teeth, 58 

Dentistry, 50 

Dentition, as to position, a thymopitui- 

tary and gonadopituitary f unc- 

tion, 377 
as to quality, a thyropituitäry func- 

tion, 377 
as to resistance, a thvroadrenal func- 

tion, 377 
as to time, a thymopituitary function, 

376 
Depth for cavity, 295 
Developmental functions of the teeth, 

58 
Die, amalgam, making of the, 148 

for procedure by indirect method, 139 
Direct method, advantages of, 140 
Direct method of making and carving the 

wax inlay, 131 
Direct pressure machine, 200 
Diseases, endocrine glands in relation to, 

366 
Disto-buccal cavity in an upper molar, 

97 
Disto-occlusal cavity in a molar, 95, 97, 

342, 343 
Disto-occlusal cavity tray, 144 
Disto-occlusol-buccal cavity in a molar, 

107 
Distorted mold, due to use of hot flask, 

179 
Drying out the mold, 173 
Ductless glands, 359 

E 

Elastic membrane surrounding teeth, 

function of , 54 
Elasticity of Suspension ligament, 118 
Election of the case presenting a cavity, 

64 
Elgin vacuum casting machine and 

fiasks, 192 
Enamel seat of inlay, 77 
Endocrine glands, in relation to diseases, 
366 
gonads, 364 
pineal, 363 
pituitary, 363 
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EndocriDe glands — Cont 'd. 

thyroid, 363 

thymus, 363 

suprarenal capsules, 363 
Endocrincs, 362 

compensatory dynamics of , 365 
Endocrinodontia, 359 
Endocrinology, study of, 362 
Errors and accidents primary causes of 

human ills, 49 
Ether, elastic, in relation to light, 303 
Eucalyptol Compound, 235 
Evolution, 48 

Excess metal, removal of , 213 
Exercise of tissues essential, 55 
Extirpated pulp, 279 

Extirpation of pulp in large restorations, 
276 . 



Face, normal, measurements for, 249, 255 
Feldspar, 323 

Fillings, amalgam, poorly cxecuted, as 
causes of mutilation of occlusal 
surface, 236 
Flask, special, 204 

Taggart, 204 
Floor of a cavity, preparation of, 114 
Foil matrix for porcelain inlay, making 

thc, 333 
Formati ve factor in cavity preparation, 

71 
Formula for a Compound, 164 
Fractured central, restored by gold in- 
lay and porcelain or the Sili- 
cates, 271 
Fractured lower lateral, 279 
Frail teeth, gold for inlays in, 186 
Function of elastic membrane surround- 

ing teeth, 54 
Functions of the teeth, 52 
active reciprocal, 58 
general, 58 
special, 58 
passive reciprocal, 58 
cosmetic, 58 
defensive, 58 
devclopmental, 58 
phonetic, 58 
Furnace, Platchcck, 175 
Fusing of porcelain, 325 
Fusing point of gold, 182 
of platinum, 182 

G 

Gases, absorption of light by, 309 
Gauge of wire for supplemental pins, 

79 
Gelatin improssion of a model, 118 
General active reciprocal functiond of 

the teeth, 58 



Geometrie constniction of molars, 257 
Geometrie landmarks of teeth, 65 
Gingivae, condition of, in cases of attri- 
•* tion, 243 

Glands, ductless, 359 
Glass, color of, 311 
Glazbrook, 304 

Gold, alloying with platinum, 183 
color of, 287 
combining weight of, 182 
for cast bases, 186 
for inlav work, 182, 186 
for saddles, 186 
fusing point of, 182 
inlay, and porcelain or the Silicates in 
a fractured central, 271 
and the Silicates or porcelain, 269 
and Silicate cement to restore frac- 
tured lateral, 275 
formul» for, 185 
specific gravity, 182 
Symbol, 182 

Gonadontia, 369 
Gonadotrop, 365 
Gonads, 364 

Graphite flakes, in investment, 166 
paste, 233 
post, 229 

Grimaldi, 303 

Grinding the porcelain matrix, 352 

Gum tragacanth, 353 

Gypsum, composition of, 159 

• H 

Harmony of colors, 317 
Healing art, 49 

Health, function of gums and teeth in, 
52 

general, should be looked after in cases 
requiring treatment for loss of 
occlusal balance, 242 

Hertz, 303 

High-f using porcelain, 324 
shrinkage of, 326 

Hinged trays for taking impression of 
cavities, 144 

Hook, 303 

Hormones, definition of, 362 

Hot tlask, use of, in casting, gives dis- 
torted mold, 180 

Hot water as a means of warming wax, 
131 

Hue of colors, 311 

Hutchinson 's teeth, 60 

Huygens, 303 

Hvdrochloric acid, 357 
bath, 185 

Hydrofluoric acid, cleansing of the cast- 
ing in, 209 
making receptacle for, 210 
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Hygienic landmarks of the teeth, 69 
Hygroscopic characteristic of invest- 

ments, 165 
Hypnotics, use of, in cases of attrition, 

245 



Ideal of a task, 46 
Ideal wax for inlay work, 130 
Immune areas of a tooth, 69, 70 
Impression of the cavity, method of tak- 
ing, for procedura by indirect 
method, 139 
of the cavity, method of taking, with 

Compound trays, 146 
trays, 339, 344 

wax, direct method of taking, 131 
Incision, 60 

teeth as organs of, 52 
Incisor teeth, angles of, 65 

surfaces of, 65 
Indirect method of making a cast gold 
inlay, 139 
disadvantages of, 140 
selection of, 139 
Individual volition, 47 
Inhibition, 362 

Inhibitory functions of the teeth, 60 
Inlay. cast gold, 62 {see Cast gold in- 
lay) 
cementation of, 213, 315 
placing in cavity for cementation, 213 
polishing the, 213 
porcelain, {see Porcelain inlay) 
restorations, poorly executed, inhibi- 
tory to function of teeth, 55 
wax, making and carv'ing of, by direct 

method, 131 
work, 62 

instrumeuts for use in, 73 
metals for, 182 
wax suitablc for, 129 
Inlays, metallic, 62 

splinting loose teeth by means of, 218- 
235 
Inside of the tooth, 77 
Instruments for the inlay worker, 73 
Instruments for making the wax inlay, 

137 
Internal secretion, organs of, 362 
Investment Compound, 158 
Investment mixer, 168, 170 
Investment of the matrix in prcparation 

of porcelain insert, 295 
Iridio-platinum threaded posts, sizes for 
various teeth, 277 



Jacket crowns, objections to, 293 
Jiffy cement tube, 216 
Jiffy tube, 286 
Johnson, Dr., 331 



K 



Kaolin, 323 

Kaplan, Dr. D. M., 365 

Kipling, 45 

L 
Labio-disto-lingual cavity in a lateral. 

339 
Labio-occlusal cavity in a molar, 342 
Labio- or bucco-occlusal cavity, in a 

molar, 93 
Landmarks for occlusal carving, 152 
hygienic, 69 
of teeth, geometric, 65 
Lateral, cervical proximal cavity in a. 
341 
fractured, restored by gold inlay and 

Silicate cement, 275 
labio-disto-lingual cavity in a, 339 
linguo-mesial cavity in, 340 
lower, fractured in a fall, 279 

restored by cast gold inlay and sjm- 
thetic porcelain, 273 
Law of refraction, 306 
Le Crone casting machine, 198 
Life, in the abstract, 56 

in the concreto, 56 
Light, absorption* of , 308 
phenomena of , 302 
reflection, 305 
refraction, 306 
wave theory of, 303 
waves, frequencv of, 310 
Lily-white, 37 
Lingual surfaces of teeth to be splinted, 

inlays for, 231 
Linguo-mesial cavity in a lateral, 340 
Loose teeth, splinting of, by means of 

inlays, 218, 235 
Low-fusing porcelain, 324 

shrinkage of , 326 
Luminosity of color, 311 



M 



Machines for casting of the molten metal 

into the mold, 187 
Magnesium, composition of, 162 
Making wax inlay by direct method, 131 
Malocclusion, end-to-end, as cause of at- 
trition, 242 
ita relation to proper function of the 
teeth, 54 
Malrelation of teeth, as related to endo- 
crine glands, 375, 376 
puberty in relation to, 377 
Margins, burnishing of, after cementa- 
tion, 217 
carving of, in wax inlay, 136 
of the cavity, preparation öf, 76 
Mastication, 60 

teeth as organs of, 52 
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Materials used in refractory Compound, 

159 
Matrix, foil, for porcelain inlay, 333 
for porcelain insert, 295 
in Position upon a molar, 141 
making wax impression with a, 136 
metal, makin^ of porcelain inlay with- 

out, 337-357 
porcelain, 351 
Measurements for normal face, 249, 255 
Mechanical factor in cavity preparation, 

71 
Melt, making the, 183 
Mental efforts, factors inducing coordi- 

nate, 24 
Mercurv, removal of, from amalgam die, 

150 
Mesio- and disto-proximal cavity, 293 
Mesio-disto-labio-incisal deficiency in a 
central, cast gold inlay and 8>ti- 
thetic porcelain insert for, 291 
Mcsio-disto-occlusal cast gold inlay, 120 
Mesio-disto-occlusal cavity, 120 
preparation of, 121, 124 
in a bicuspid, 87, 91, 111 
in a molar, 99, 343 
Mesio-disto-occluso-palatal cavity in a 

molar, 109 
Mesio-labio-linguo-incisal deficiency, cast 
gold inlay and porcelain insert 
made for* 289 
restored by cast gold inlay and syn- 
thetic porcelain, 285 
Mesio-occlusal cavitv, 85 
in a lower molar, 343 
tray, 144 
Mesio-occluso-distal cavity in a bicuspid, 

344 
Metal, Casting of, under pressure, 197 
Castings made under pressure, 187 
molten, casting into the mold, 178 
removal of excess, .213 
Metallic inlays, 62 
Metals for inlav worker, 182 
gold, 182 
platinum, 182 
Mineral wax, composition of, 128 
Model, Splint in position on, 247 
Models, for study of stress index, 116 
neccssarv for extensive restoration of 

occlusal balance, 240 
studv, 236 

study of, in articulator, 246 
Molar crown divided into thirds, 257 
Molar, lowor, mesio-occlusal cavity in a, 
343 
presenting a cervical cavity in the 

disto-labial surface, 341 
presenting a complex cavity, 105 
presenting a deficiency of occlusal 

third, 103 
presenting a disto-occlusal cavity, 95, 
342, 343 



Molar — Cont 'd. 
presenting a disto-occlusal cavity and 

a disto-buccal cavitv, 97 
presenting a labio-occlusal cavity, 342 
presenting a labio- or bucco-occlusal 

cavity, 93 
presenting a mesio-disto-occlusal cav- 
ity, 343 
presenting a mesio-disto-occlusal cav- 
ity and a buccal cavity, 99 
presenting a mesio-disto-oceliiso-buccal 

cavity, 107 
presenting a mesio-disto-occluso-palatal 

cavity, 109 
reproduction of , in gold, 260 
Molars, angles of, 68 

detcrmination of proximal contact be* 
tween, 258 
Mold, casting the molten metal into the, 
178 
drying out of the, 173 
temperature of, in casting of molten 
metal, 178 
Molten metal, casting into the mold, 178 
casting of the, machines employed in, 
187 
Moore, Tom, 45 
Mouth, ductless glands in relation to the, 

359 
Myrica Cerifera, 128 

N 

Naso-mental line, normal. 249, 255 

restoration of , 249 
Newton, Sir Isaac, 302 
Nies, Dr., 337 
Nitrous oxide combined with city gas 

to give necessary heat units in 

alloying, 183 
Normal face, measurements for, 249, 255 
Normal occlusion, illustrated, 117 
Noyes, 72 
Nyman, Dr., 216 

O 

Occluded modeis of case roquiring res- 
toration, 151 
Occluded studv modeis, 237 
Occlusal balance, definition of , 239 

extensive restoration of, by moans 

of gold inlays, 236 
preliminary points necessary to res- 
toration of, 240 
restoration of, view of case showing, 

254 
splint to restore, 245 
carving, method of securing land- 

marks for, 152 
surface of wax inlay, method of ob- 

taining, 138 
surfaces, illustrations of, 263, 264 
view of case showing attrition, 253 
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Occlusion, normal, illustrated, 117 

traumatic, 360 
Occluso-disto-linfTual plane, 79 
Occluso-mesio-buecal plane, 79 
On-inlay, 121 
Operative factor in cavitv preparation, 

71 
Optic sense, 24 

Oral conditions in cases of attrition, 243 
Osseous System out of harmony, cause 

of attrition, 242 
Outside of the tooth, 77 
Ovary in relation to incisors, 370 
Oxyphosphate, melting point of , 354 
Ozokerine, 129 
Ozokcrite, 128 



Paraffine, composition of, 128 

Parallel rays of light, 305 

Paralleling root canals of teeth to be 

splinted, 218 
Parallelodrill, 218, 223 

reaming out two root canals with, 224 
Parallelometer, 218, 219 
Parathyroid bodies, 363 
Partial splints, 250 

Passive reciprocal functions of the teeth, 
58 

cosmetic, 58 

defensive, 58 

developmental, 58 

phonetic, 58 
Pathologie anatomy, 360 
Phenomena of light and color, 302 
Phonetic functions of the teeth, 58 
Piersol, 72 
Pin vise, use of, in splinting teeth with 

inlays, 229 
Pineal gland, 363 
Pins, disadvantage of, 71 

gauge wire for, 79 

preparation of, 79 
Pituitary body, 363 
Pituitary teeth, 375 
Pituitodontia, 368 
Pituitotrop, 364 
Planes of a molar crown, 257 
Planes preferable to pins in preparation 

of cavitv, 79 
Plaster model of teeth, making of, 147 
Plaster of Paris, 159 
Platcheck furnace, 173, 175, 176 
Platinum, alloying with p:old, 183 

combining weight of, 182 

foil for matrix, 295 

for inlay work, 182 

fusing point, 182 

specific gravity, 182 

Symbol, 182 
Polishing of cavitv walls, 125 

of inlav, 213 



Polishing — Cont *d. 
of wax inlay, 134 
Porcelain and cast gold inlay for res- 

toration of fractured lateral, 

279 

and gold inlays, 269 

applicable for simple cavities only, 

328 
dental, composition of, 323 
fusing of, 325 
high-fusing, 324, 325 
inlay, 83, 322 

contraindications to, 322 

foil matrix for, 333 

for complex cavitv in a bicuspid, 

113 
indications for, 322 
making of, without use of a metal 

matrix, 337, 357 
making wax impression £or, 336 
preparation of cavity for, 328 
insert and cast gold inlay for mesio- 
labio-linguo-incisal deficiency in 
a central, 289 
and cast gold inlay in a cuspid, 281, 

283 
for disto-occlusal cavitv in a molar, 

95 
taking impression for, 286, 295 
low-fusing, 324 
matrix, 351 

or Silicates, and gold inlays in a frac- 
tured central, 271 
replacing facial portions with a, 286 
Positional sjTnptomatic functions of the 

teeth, 60 
Posterior teeth, loss of , as a cause of at- 
trition, 242 
Postnasal pituitary state, 376 
Posts, iridio-platinum, sizes for various 
teeth, 277 
rules in connection with use of, 277 
Prehension, 60 

teeth as organs of , 52 
Prehenso-labio-linguo-mesial deficiency, 

299 
Preliminary steps before beginning a 
case of extensive restoration, 
236 
Prenatal pituitary State, 376 
Preparation of an M.O.D. cavity, 121 
of a cavity, 65, 76 
of cavity for porcelain inlay. 328 
Pressure machines in casting, 191 
all metal castings madc under, 187 
direction of application of, for various 

cavities, 153 
effect of, on teeth, 54 
Preston, 304 
Price, Dr., 350 
Price's stone model, 355 
Primary colors, 312 
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Prismatic colors, 317 

Procreation, 364 

Properties of wax required for inlay 

work, 129 
Protector of David, 379 
Proximal contact between molars, de- 

termination of, 258 
Puberty in relation to malrelation of 

the tecth, 377 
Pulp, extirpation of, 276 
Pyorrhoa, 361 

R 

Radiation, 302 

Railroads in relation to life, 33 

Rainbow colors, 317 

Rapid heating, guard against, in drying 

out moid, 174 
Beading, influence of, to coordinate ac- 

tion, mental and physical, 42 
Receptacle for hvdrofluoric acid, mak- 

ing of, 210 

Reciprocal functions of the teeth, ac- 
tive, 58 
passive, 58 
Reconstmction of molars and bicus- 

pids, 251 
Record modeis, 236, 241, 249 
Reflection of light, 304 
angle of incidence, 305 
ineident ray, 305 
Refraction of light, law of, 306 
Refractive index, 310 
Refractory Compound, 158 

investment of splint in, 250 
Removal of deeay in preparation of 

cavity, 125 
Resistance pinion, 214 
Reatoration, extensive, a caae of, 267 
of occlusal balance, case showing, 254 
of occlusal balance by means of cast 
gold inlays, 236 
Roach, Dr., instruments devised by, 344 
Root canals, paralleling of, 218 
Rubber bowl for mixing, 166 
dam and clamp, 73 
dam, use of, in cementation of the 
cavity, 215 

S 

Saddles, gold for, 186 
Sandarac for varnishing model, 152 
Sanford, 314 
Scalors, 73 
Schafer, 72 
Schellenon, 310 
Schreier, Dr., 332 
Seating the inlay, 217 
Secondary colors. 313 
Selection of caae preaenting a cavitv, 
64 



Selection — Cent 'd. 

of first tooth to opcrate upon in ex- 
tensive restorations of occlysal 
surfaces, 239 
of proper wax, 127 
Sense, auditory, 26 
optic, 24 
tactile, 31 
Separating tilted teeth, 330, 331 
Sequence of thought, 21 
Seymour casting machine, 198 
Shade of porcelain, 354 
Shock to a tooth under stress mastica- 

tion, 118 
Shrinkage of porcelain, 353 
Silex, 323 

and water paste, 295 
Silicate cement and gold inlay to re- 

store fractured lateral, 275 
Silicate, replacing facial portions with, 

286 
Silicates and cast gold inlay», 269 
or porcelain and gold inlays in frac- 
tured central, 271 
Silicon, composition of, 160, 161 
Simple cavity, defined, 74 
Simple occlusal cavity of upper first 

bicuspid, 81 
Simplex casting machine, 198 
Slide for carrving Compound, niaking 

of , 339-344 
Snell 's law of refraction, 306, 307 
Sodium bicarbonate bath, cleausing of 

casting in, 209 
Solar spectrum, 308 
Solbrig machine, 199 
Spatula for mixing cement, 216 

for placing and holding improssion 
material, 338 
Specific gravity of gold, 182 

of platinum, 182 
Spectrum, 308 

Splint, finished, readv to be inserted, 
232 
for restoration of occlusal balance, . 

247 
for restoration of occlusal balance in 

cases of attrition, 245 
use of, in cases of attrition to restore 

occlusal balance, 245 
vulcanite, 248 
Splinting anterior teeth, 222 

loose teeth by means of inlays, 218- 
235 
Sprue wire, insertion of, in inlay, 154 

use of, 124 
Stearine, 211 

Sterilization of the cavity, 215, 216 
Stokes, 304 

Stress, a factor in restorinjj occlusal 
balance, 237 
index, of bicuspid, lower, 83, 87, 89, 91 
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Stress^ index, of bicuspid — Cont *d. 
Upper, 81, 85, 111, 113 
of central, lower, 271 
Upper, 289, 291, 293 
of cuspid, lower, 281, 283 

Upper, 297, 299 
of lateral, lower, 273, 275, 279 

Upper, 285 
of lower teeth, 115 
of molar, lower, 93, 95, 103, 107 

Upper, 97, 99, 105, 109 
of Upper teeth, 114 
Structural symptomatic functions of the 

teeth, 60 
Study models, 236 
Suction machine in castingj, 191 
Sulcus reproduced in wax inlay, 77 
Supplemental pins, preparation of, 79 
Suprarenal capsules, 363 
Sure Gast machine, 198 
Surfaces of bicuspids, 68 
of cuspids, 67 
of incisor teeth, 65 
Surgical or operative factor in cavity 

preparation, 71 
Susceptible area of a tooth, 69 
Suspension ligament, elaaticity of, 118 
Swage, simple, 198 

Symptomatic functions of the teeth, 60 
Synthetic porcelain and cast gold inlay 
in restoration of lateral, 285 
and cast gold inlay, restoration of 
lower lateral by means of, 273 
inlay for a coraplex cavity in a bicus- 
pid, 113 
for mesio-disto-occlusal cavity in bi- 
cuspid, 89, 91 
for mesio-occlusal cavity in bicuspid, 
89 
inseit and cast gold inlay for mesio- 
disto-labio-incisal deficiency in 
a central, 291 



Task, ideal of a, 46 

Tactile sonse, 31 

Taggart, 143 

automatic burner, 174 

automatic investment mixer, 168, 170 

automatic wax warmer, 132 

Casting machine, 201, 202 

flask and its cruciblo fornier, 204 

grecTi wax, ideal for inlay work, 130 

Tait, 304 

Teaching, value of sequence of thought 
in, 21 

Technic for paralleling, 222-229 

Teeth, adrenal, 375 

as accessories of vocalization, 52 

as Organs of incision, 52 

as Organs of mastication, 52 



Teeth— Cont 'd. 

as Organs of prehesion, 52 

functions of, 52 

geometric landmarks of, 65 

in relation to organic diseasc and 
anomaly, 377 

loose, splinting bv means of inlavs, 
218-235 

pituitary. 375 

stress index for lower, 115 

stress index for upper, 114 

thymic, 375 

thyroidal, 375 
Temperature of mold for casting, 178 
Temporomandibular articulation, 247 
Tertiary colors, 314 
Test for casting machine, 205 
Thermal shock, elimination of, in cavi- 
ty preparation, 126 
Thought, sequence of, 21 
Thymic teeth, 375 
Thymodontia, 373 
Thymo-pituito-adrenal stress, 376 
Thymotrop, 364 
Thymus, 363 
Thyroadrenal tooth, 265 
Thyrodontia, 366 
Thyroid gland, 363 
Thyroidal disbalance, 60 
Thyroidal teeth, 375 
Tilted teeth, separating, 330, 331 
Time in relation of life, 33 
Time spent in mixing Compound, 167 
Tin foil burnished on models, 245 
Tissues must be exercised, 55 
Toilet of the cavity, 125 
Tooth anatomy, knowledge of, neces- 

sary to inlay worker, 152 
Tooth surfaces and angles, 65 
Touch, sense of, 31 
Towle, Dr. Stanly, 357 
Transparent objects, color of, 311 
Traumatic occlusion, 360 
Traumatic origin of loss of occlusal bal- 

ance, 241 
Tray, compound-carrying, 338 
Trays for taking impression, 344 

for use with parallelodrill in splint- 
ing teeth, 229 

hinged, for taking impressions of cav- 
ities, 144 
Trituration, 60 

U 

Undercuts in the matrix, 355 
Uuswaged matrix, advantage of, 357 



Vacuum machine for casting, 191 

a pressure machine, 194 
Van Woert, Dr. F. T., 330, 332, 337 
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Varnishing of modcl, 152 
Vasoauxiliary functions of the teeth, 

58 
Vasomotor force in relation to the ad- 

renals, 371 
Vibrations in relation to light, 303 
Vocalization, teeth as accessories of, 52 
Vulcanite splint, making and finishingy 

248 

W 

Waller, Ewan, 366 
Watts, Marshall, 310 
Wave theory of light, 303 
Wax bite, 151 
Wax, bleaching of, 127 
composition of, 127 
forcing into cavity, 131 
impression for porcelain inlav, tak- 
ing the, 336 
for porcelain insert, 286, 295 
for Silicate insert, taking of, 277, 

286 
iise of, in making inlays for splint- 
ing teeth, 229 
inlay, chilling with cold water, 135 
for Compound cavity, 135 
for mesio-occluso-distal cavity, 124 



Wax inlay — Cont *d. 

instniments for making. 137 
making and carving, by direct 

method, 131 
making of, 'vrith matrix. 136 
polishing of, 134 
mineral, 128 

model, buming out the, 173 
ozokerite, 128 
Paraffine, 128 

pattem- investcd in Compound, 171 
requirements for inlay work^ 129 
selection of, 127 
Splint, 246, 248 
Taggart green, ideal for inlav work, 

130 
warmer, 131, 132 

improvised, 134 
white, 128 
Weak Hands, 37 
Wedgewood mortar, 149 
Weiden, Dr. F. S., 357 
White wax, composition of, 128 
Whitmell, C. T., 312 
Wood, 304 

Y 

Young, 303 
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